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PREVIEWS 


Next ElectronicsWeek 


Dream versus reality in automotive electronics 


An electronics revolution under the hood and in the passenger compartment 
of the automobile has been optimistically forecast for a decade. Has it 
actually come to pass? If not, how far has it progressed and how much 
longer will it take to complete? There has been much talk of the new market 
for electronics ranging from sensors planted inside the engine to space-age 
displays replacing the dials and gauges of the conventional dashboard; a 
special report in the next issue of ElectronicsWeek will examine the dream 
and its fulfillment and answer those questions. 


Communications gear continues to lighten up 


The integrated-circuit revolution in telephone gear continues apace. Now 
designers have the opportunity to replace bulky, power-hungry equipment 
with a single-chip subscriber-line-interface circuit. Integrating the SLIC has 
been a formidable obstacle because it must be able to handle low-level voice 
signals as well as operate in the traditional phone world of 50-V batteries and 
100-V ringers. Next week’s issue describes how it was done. 


Looking ahead in ElectronicsWeek 


How far off is the turnaround for the electronics industry? 


Last year’s industry forecasts for 1985, especially in the bellwether semicon- 
ductor sector, tended to be optimistic. Now the industry is locked in the grip 
of a slump, and electronics companies are repositioning themselves to deal 
with the conditions by changing strategies, adjusting inventories, putting off 
capital expenditures, laying off workers, and doing whatever else is necessary. 
The midyear market report in the June 24 issue will examine what is being 
done and when insiders expect the picture to improve. 
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New Inac Drivers 
are CMOS 


compatible. 


Zero-crossing and non-zero crossing 

General Instrument offers the industry’ broadest 
selection of triac drivers. These sensitive devices 
drive a load directly from logic. And our 5mA 
turn-on capability means you can drive products 
from a CMOS gate without a buffer. 

Trigger currents range from 5 to 30 mA. 

Peak blocking voltage goes as high as 400 V for 
off-the-shelf units and 500 V for special orders 
(with 600 Vem coming.) 

The zero-crossing triac drivers offer vastly 
improved static dv/dt performance compared to 
non-zero crossing devices and often better than the 
triac it is driving. 

All these devices offer the highest level of isolation 
available—7500 VAC peak. 

a If youre designing industrial controls, vending 
| ie machines, motor controls, solid state relays or 

: a i | 4 | CMOS products, our unique, low-power triac 

, — drivers can really make a difference. 

Give us a call. 

Coupling the noisy, high voltage AC environment Were the LightHouse you can depend on. 


to the highly sensitive DC-powered microprocessor 
DEAE 


world has taken a giant leap forward. 


The LightHouse has married existing 

optically-coupled triac driver capability with 

AlGaAs emitter technology to produce the 

industrysS most sensitive triac drivers. ae paces 
MCP3041 | MCP3021 
MCP3040 | MCP3020 





































Worst Case LED 
trigger current I,-; 


Min blocking 
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MCP3042Z 
MCP3041Z 
MCP3040Z 


MCP3022Z 
MCP3021Z 
MCP3020Z 


Typical trigger current is 2.5 mA. 

Maximum is only 5.0 mA, even with our 
zero-crossing devices. 

You now have the perfect logic-to-power 















MCP3033 MCP3012 






MCP3032 MCP3011 
couplers for the new 74HC and other MCP3031 | MCP3010 E = 
CMOS parts. | MCP3030 | MCP3009 
>) ° 
And we've got a family of VDE approved * 500 V selection is available in production quantities only. Equivalent Circuit 


types also. 

A step beyond pulse transformers. General Instrument, Optoelectronics Division, 
General Instrument’ triac drivers isolate sensi- 3400 Hillview Avenue, Palo Alto, CA 94304. 

tive logic circuits from power surges and eliminate (415) 493-0400. TWX: 910-373-1767. 

RF noise better than any other device. And unlike 


transformers, they give you substantial gain. For 

example, you can control 40 W of load power with INSTRUM ENT 

just 10 mW of input power. Optoelectronics Division 
You save on parts, too. The LightHouse you can depend on. 
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Technology Around the World 


Integrated Circuits Intermetall chip kit digitizes video recorders. 








Two chips—one CMOS, one bipolar—and quartz time base process VCR signals 13 


Consumer Electronics Compact disks excite market watchers at Summer CES 14 





Companies GM’s buyout of Hughes turns automaker into an electronics giant 15 





Personal Computers Apple Computer Inc. undergoes restructuring in an 





effort to deal with new realities of the personal computer industry 15 





Integrated Circuits Tunneling nitride gate suits fast VLSI chips 16 


Probing the News 


computer manufacturers are turning to Unix for a standard 30 (continued on p. 6) 
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soutien _ ony a — S Trem -pass filter: Butterworth and Bessel 
Carrier levels, — 47 to +19 dBm, to 0. 1 aBre solution __ Four high-pass filters, Gaussian and Butterworth 
Amplitude modulation, 0 to 99%, to 1% of reading ___. Fourde-emphasis networks _ 

Frequency modulation, 0 to 500 kHz deviation, to ee your local ep esentative or contact Boonton 


1% of reading : heges Dae Suna 
Phase modulation, 0 to 500 radian ip Get onstration of the defini 


resolution | 
Audio distortion, 30 Hz to 10 kHz, 0 
THD, 0 to 80 dB SINAD 
True peak modulation detectior 
peak-to-peak divided by 2 
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Players Apple Computer Japan tries to turn itself around 35 












Jurgen Knorr aims to make Siemens AG a world-class semiconductor power. 








Nanometrics head Vincent Coates sees light at the end of the tunnel 36 





Special Technology Reports 


Relays Despite its sleepy image, relay technology is surging forward. 





In the face of Japanese competition, U.S. relay makers are developing new 





processes and packages as well as aiming at more niche markets 39 








Technology Readout: Speech Systems Adapter box simplifies coding, editing. 


Based on a personal computer, a development system from Philips displays 





speech graphically and can be mastered in the home or office 44 
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1000s OF MISSIONS. 





4SD-4101R1 


Sprague MIL Style CRHO1 thru CRHO5 Metallized Polycarbonate Capacitors are 
manufactured by the Dearborn Electronics Division of Sprague Electric to meet Military 
Specification MIL-C-83421/01. These hermetically- 
sealed, axial-lead units have ‘S’ level approval which 
is based on more than 230,000,000 unit-hours 

with zero failures. On a real-time basis, 


they’ve also logged millions of capacitor 
jours in military aircraft. Competitively priced, they're available through the nationwide network of 


Sprague Distributors. Voltage ratings from 30 to 400 VDC. Capacitance values from 0.001 to 22 uF. 4% «Xe SPRAGUE 
Write for Engineering Bulletin 2712.1 to Technical Literature Service, Sprague Electric Company,a “S24 


Peni Congal eae 36 Marshall St. North Adams. Mase. (12.47. | - | THE MARK OF RELIABILITY 
Circle 7 on reader service card 















COLCOAT 515 


STOPS 


=i (=Youd vol) =) 4 (6 
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Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


COLCOAT Co., LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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HIGH SPEED POWER FET AC/DC 
HYBRID SWITCHING DEVICES 


New M85F/M90F Power FET HSD’s 
feature low on-resistance (0.3 ohms), 
no offset voltage, 1200V opto-isolation, 
hybrid microelectronic assembly to 
MIL-R-28750 & MIL-883, CMOS or TTL 
compatible, Schmitt trigger, 3.8 to 32V 
control voltage, 1.3A load, low EMI & 
high noise immunity. DC or AC units 
available at $38 ea. for 500 pcs. For fast 
low level switching, isolated line drivers, 
Current loop switches, & servo control. 
Teledyne Solid State Products, 12525 
Daphne Ave., Hawthorne, Ca. 90250, 
(213) 777-0077. 
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Oaks, Calif. 91860), Naval Postgraduate 
School, Monterey, Calif., July 25-26. 


How to Increase Profits Using Ad- 
vanced Manufacturing Technol- 
ogies, Computer Aided Manufacturing 
International Inc. et al (CAM-I, 611 
Ryan Plaza Dr., Arlington, Texas 
76011), Americana Hotel, Fort Worth, 
Texas, June 18-19. 









Seminars 











Surface-Mount Assembly Produc- 
tion Facilities: Advanced IC Packag- 
ing Technologies, International Elec- 
tronics Packaging Society (P.O. Box 333, 
Glen Ellyn, Ill. 60138), Bayside Exposi- 
tion Center, Boston, June 18. 






























Satcom ’85, Institute for Graphic Com- 
munication Ine. (875 Commonwealth 
Ave., Boston, Mass. 02115), Stouffer's 
Conference Hotel, Arlington, Va., June 
19-21. 












S-6 ISDN Markets, Information Gate- 
keepers Inc. (214 Harvard Ave., Boston, 
Mass. 02184), Hyatt Regency Crystal 
City, Arlington, Va., July 9. 







World Computer Graphics ’85 Expo- 
sition and Conference, World Com- 
puter Graphics Association and the Na- 
tional Computer Graphics Association 
(American Communications Group, 8300 
Greensboro Dr., Suite 690, McLean, Va. 
22102), New York Coliseum, July 10-12. 











Networking, Protocols, and Com- 
patibility, Datapro Research Corp. 
(1805 Underwood Blvd., Delran, N.J. 
08075), Marriott at Fisherman’s Wharf, 
San Francisco, July 15-16. 








Computex Taipei ’85, China External 
Trade Development Council (Taipei 
Sungshan Airport, Taiwan, Republic of 
China), CETDC Exhibition Complex, Tai- 
pei, Taiwan, July 12-18. 








Principles of Microcomputers and 
Microprocessors, University of Michi- 
gan (College of Engineering, Chrysler 
Center/North Campus, Ann Arbor, 
Mich. 48109-2092), University of Michi- 
gan, July 15-19. 







































National Computer Conference, 
American Federation of Information 
Processing Societies (1899 Preston 
White Dr., Reston, Va. 22091), McCor- 
mick Place, Chicago, July 15-18. 










Computer-Aided Optimization in En- 
gineering Design, Union College 
(Graduate and Continuing Studies, 
Wells House, 1 Union Ave., Schenecta- 
dy, N.Y. 12308-2363), Union College, 
Schenectady, N.Y., July 15-19. 













IBM Futures: The Next Ten Years, 
Gartner Group Inc. (72 Cummings Pt. 
Rd., Stamford, Conn. 06904), Westin 
O’Hare Hotel, Chicago, July 18-19. 










AT&T’s Software Defined Network 
and Alternatives, The Yankee Group 
(89 Broad St., Boston, Mass. 02110), Wa- 
tergate Hotel, Washington, July 16-17. 











International Symposium on Micro- 
wave Technology in Industrial De- 
velopment, Brazilian Microwave Soci- 
ety (Jose Giarola, Telebrés Research & 
Development Center, 18100 Campinas, 
Sado Paulo, Brazil), Telebraés Research & 
Development Center, Sdéo Paulo, Brazil, 
July 22-25. 
















Gateway to the Future, Intel Corp. 
(5000 W. Williams Field Rd., Chandler, 
Ariz. 85224), Bellevue Hilton, Bellevue, 
Wash., July 17. 

















Maintenance Management Seminar, 
University of Kentucky (Office of Con- 
tinuing Education, College of Engineer- 
ing, 223 Transportation Bldg., Lexing- 
ton, Ky. 40506-0043), Campbell House 
Inn, Lexington, Ky., July 18-19. 






Siggraph ’85—Twelfth Conference 
on Computer Graphics and Interac- 
tive Techniques, Association for Com- 
puting Machinery and IEEE (Siggraph 
’85, Services Office, 111 E. Wacker Dr., 
Chicago, Ill. 60601), Moscone Convention 
Center, San Francisco, July 22-26. 










Advanced Technologies and Mar- 
keting Strategies for Local-Area 
Networks, Technical Marketing Society 
of America (Technology Training Corp., 
P.O. Box 3608, Torrance, Calif. 90510- 
3608), Hyatt Regency Cambridge, Bos- 
ton, July 15-16; Marriott Twin Bridges, 
Washington, July 22-23. 

















Financial Information Systems—In- 
tegrating Personal Computers, Na- 
tional Institute for Management Re- 
search (P.O. Box 3727, Santa Monica, 
Calif. 90403), L’Enfant Plaza Hotel, 
Washington, July 24-26. 





















The 1985 Hardened Electronics and 
Radiation Technology (HEART) 
Conference, Science Applications Inc. 
(J.P. Retzler, Science Applications Inc., 
501 Marin St., Suite 200, Thousand 


Cellular Radio-System Operation, 
University of Wisconsin Extension (482— 
N. Lake St., Madison, Wis. 53706), Uni- 
versity of Wisconsin Extension, Madi- 
son, Wis., July 24-26. 
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and industrial applications and 9 —— L kB ve & | 
give you extra advantages : — 2 ee | | 
e unequalled viewability | ami 
e unlimited lifetime (ac technology) 
e high display capacity : up to 
1024 x 1024 dots (85 LPI 
resolution) 


e complete electromagnetic field 
immunity 


Thomson-CSF's ac PDPs: 
they're unbeatable. 





THOMSON-CSF 

DIVISION TUBES ELECTRONIQUES 

38, rue Vauthier - BP 305 

F-92102 BOULOGNE-BILLANCOURT CEDEX 


FRANCE Tél. : (1) 604.81.75. 
Télex: THOMTUB 200 772 F. 






f,.\ THOMSON-CSF 


TUBES ELECTRONIQUES 





5450E 





Belgique Brasil Deutschland Espafa France Italia Japan Sverige United-Kingdom U.S.A. 
BRUXELLES SAO PAULO MUNCHEN MADRID BOULOGNE-BILLANCOURT ROMA TOKYO STOCKHOLM BASINGSTOKE RUTHERFORD, NJ 
Tel. (32-2) 6486485 Tel (55-11) 542 47 22 Tel. (49-89) 7879-0 Tel. (34-1) 4051615 ‘Tel. (33-1) 604 81 75 Tel. (39-6) 639 02 48 Tel. (81-3) 2646346 ~=Tel (46-8) 635060 Tel (44-256) 29155 Tel (1-201) 438 2300 


Tx . 23113 THBXL B Tx (011) 24226 TCSF BR Tx . 522 916 CSF D Tx . 46033 TCCE E Ix: THOMTUB 200 772F =Ix: 620683 THOMTE! Ix. 2324241 THCSFJ Ix -.12078 THCSF S Tx 858865 TESAFIG Twx 710989 7286 
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What technicians 
demand: 

Quality 

Safety 

Accuracy 

Reliability 
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32 or 42 digits. RMS or AVERAGE. 





MULTIMETER D1216 

- The Allrounder 

Easy-to-handle through its reliable central 
switch, virtually indestructable through its over- 
load protection, fine basic accuracy of 0.2%. All 
necessary measuring and testing facilities make 
the MULTIMETER D 1216 indispensable for the 
laboratory, testing room, assembly and service. 


MULTIMETER D1214 

- The Economist 

Comparable to the MULTIMETER D 1216, but 
even more competitive in price. 


MULTIMETER D1230RMS 

- The Specialist 

Applied wherever signals deviate from the sine 
shape. This hand-held multimeter is particularly 
recommended for use in power electronics, 
e.g. for motor drives with phase control. 


Circle 72 on reader service card 


Norma has It. 


MULTIMETER D1010 

—- The Leader 

19999 digits, 0.05% basic accuracy! 

These are features found in high-grade desk 
instruments. 

The D 1010 fulfils all requirements for measuring 
accurately without missing the advantages of a 
compact instrument. 


Wide range of accessories: 

e. g. HF probe, HV probe and mini split-core 
transformer, extend the range of applications of 
this versatile line of multimeters. 


Leading in measuring techniques 

The state-of-the-art technology of our instru- 
ments together with more than 60 years expe- 
rience in meter design guarantees maximum 
quality and reliability. 


Worldwide sales and service network 
Our sales organization cares for customers all 
over the world, ensuring smooth service. We 
export our meters to 70 countries of the world. 








Make your choice: 


| i tzt4 | Dizi6 | 1230 | Di010 | 
ao 
1999 1999 1999 19 999 
Battery life 


Ask for detailed leaflets. 










NORMA 


Norma - first in precision! 


NORMA Messtechnik, Optik, Elektronik Gesellschaft m.b.H. 
A-2351 Wiener Neudorf, Eumigweg 7 POB 81, 

Telephone: (02236) 82630-0, Telex: 79316, 79439 

Cables: NORMAMETER WIEN 


rus ElectronicsWeek 


aid. earnings ee was | inlkely for its neue: Gisner, 
eis probable. IBM's first-quarter earnings tumbled 18% for the 
nt’s first quarterly decline in more than three years. Blaming the 
for “masking good performance overseas’’ and sluggish growth 
ational: product at home, a spokesman declined to attribute Big 
Aspeatibead on weakness In | the pluie sean IBM Is 


_ ersona Comput heralded Sierra, or 3090 mainframe Pees which is sched- 
| iiled 0 ship ir in the fourth ee | : 


 Gaapaces Con said itis <eeaicaing its worldwide forces in an attempt 
to weather the storm of hard times that is battering the computer industry. The 
Los s printer manufacturer, which has already laid off about 700 
 —i—is—sCOWOrKers ce 1 the beginning of the year, is closing its Irvine, Calif., facility 
. and planning to trim its 5,000-member labor force by 700 to 800 direct 

_ oe Belore the end of tee “Business is terrible,” a SPoperran said. 


MONDAY June 3 —. 
Avene ace at the Suiemer Consumer Electronics Show topped 98,000 
by the second day, equaling last year’s total for all four days of the annual 

Chicago event. And a first tally of this year’s total showed 102,000 passed 
.._sothrough the turnstiles, which show sponsors say tops the previous record of 
-_ 401,000 set at the winter show last January in Las Vegas. Both the number of 
_ exhibitors: and total exhibit | space were off slightly at the show, however, 
. eg softness in 1 the home rept market. 





 . A meee et research ministers aon member nations of the Elrscean Com- 
munities held in Luxembourg put its weight behind an EC project today for a 
Europe-wide broadband telecommunications network. The meeting 
stopped short, however, of the action most observers expected it to take: 
formally approving the first phase of the program designated RACE, for 
research and development in advanced communications technology in Eu- 

- rope. Final approval, however, is expected before the end of this month. The 

— ~=~—~— Same meeting also expressed support for the French-backed Eureka research 
~~ program that French president Francois. Mitterrand has proposed as an alter- 
-~—ssohative 10 the e Reagan Administration’ s ebb Defense Initiative, or Star Wars 
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WEDNESDAY June5 ae . . | : : 
aa a setones Inc. aprourece that. it had laid off 1,600 workers and 

___ would report a loss for its fourth quarter ending June 30. The company would 

 . not speculate on the amount of the loss—the first quarterly loss in more 

‘than a decade—but said it still expected fiscal 1985 to be profitable. The 

layoff is also the first in more than a decade. ... Adept Technology, Sunny- 


vale, Calif., today introduced a new assembly cell for through-hole and sur- 
face-mounted electronic boards at the Robots 9 conference in Detroit. It is 
already reported to be the fastest assembly robot working for the elec- 

_ tronics industry [E/ectronicsWeek, Dec. 10, 1984, p. 34]. 0 
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Circle 10 on reader service card 





ITT’s new dual-in-line relay. Manufactured 

by Standard Telephon and Radio AG 
Components Division, 8027 Zurich/Switzerland 
Tel. 01 20142 55, Telex 815 385 


For more information and address of your local 
sales representative contact reader service. 
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oe S. willing to | move against Hitachi America over chip dumping 





he U.S. government is prepared to take legal action against Hitachi 
America Ltd. for what one official calls “predatory pricing of erasable- 


programmable read-only memory (EPROM) products in the U.S., designed to 

~ win market share at any cost.’’ No U.S. semiconductor manufacturer has yet 
filed a formal complaint with the Commerce Department, but a U.S. official in 
- Tokyo said that if such action was Con), “we think we'd have a pretty 


strong case.’ 

The uproar follows the revelation a a marketing memo in which a Hitachi 
marketing manager directed distributors to ‘‘win with the 10% rule. . . find 
AMD [Advanced Micro Devices Inc.] and Intel sockets. . . quote 10% below 


their price [and] if they requote, go 10% again. . . don’t quit ‘till you win!” The 


memo, written a few months ago, also guaranteed distributors a 25% profit 
margin. In the U.S., Intel Corp. president Andrew S. Grove, whose firm 
invented the EPROM, charged that Hitachi was exploiting the semiconductor 
market slump to cause U.S. companies “oermanent, long-lasting damage.”’ 
After the story broke in Tokyo last week, Tsuneo Tanaka, newly appointed 
president of Hitachi America Ltd., maintained at a press conference in New 
York that the memo, written in late February by a Hitachi employee in San 


Jose, Calif., was rejected within a week as being oy to policy. It ‘in no 


way reflected our company’s marketing strategy. . . and was rescinded as 
soon as | became aware of its existence,’ he added. 
Underlying the fracas are steep drops in EPROM prices over the last 


-gseveral months. U.S. market prices, according to figures provided by a 


Commerce Department official in Tokyo, have fallen from close to $20 for a 


256-K product a year ago to about $4.50 now. In Japan, industry sources 
gay, prices have plummeted from about $8 per unit for a 128-K product last 
year at this time to as low as $2.50. Upper-end 256-K products that sold in 
_ Japan for close to $40 last summer are now selling for about $5. Said a U.S. 


semiconductor executive in Tokyo who asked not to be identified, “Hitachi is 
the major force which has been driving those prices down.” 

Hitachi, though, says these figures aren't accurate for its products and 
claims that prices are generally higher in the U.S. than in Japan. And it 


maintains that the U.S. official is wrong about having a ‘‘strong case’ regard- 


ing predatory pricing. However, Hitachi would not comment on exact pricing, 
saying it varies from day to day. Industry sources in Japan predict that the 
losers will not be the major U.S. players, but newcomers to a market valued 
last year at $1.17 billion worldwide. Intel led the 1984 market with a 17% 
share, followed by Hitachi and AMD, both at 14%. Third place went to 


Mitsubishi Electric Corp. with 18%. Texas oo Sida and eee tied for 
: oe place at 11%. _ = 


VHSIC 3 technology improves 1 750A military microcomputer 
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he first military standard computer to use improved device technology 

from the Pentagon’s Very High- -Speed Integrated Circuit Phase | program 
will be the Air Force’s widely used 1750A 16-bit unit. A team from the Military 
Electronics division of TRW Inc. and the Delco Division of General Motors 
Corp. will develop the modular, fault-tolerant computer based on two CMOS 
central processing units. Running at more than 3 million instructions per 
second, it will be more than four times faster and 50% smaller than current 
1750 processors, the companies claim. As part of the modular design (which 
includes built-in test nodes on every chip), the computer will detect and isolate 
hardware failures and reconfigure itself. TRW’s VHSIC partner, Motorola 
Inc.’s Semiconductor Products Sector, will fabricate the CMOS chips. Under 
terms of the four-year contract, delivery of 11 breadboards will begin in the 
fourth quarter of 1986, with 20 advanced models to follow a year later. OU 
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Cray Research formally 2 announces Cray-2 — 


WAMith delivery of the first “fully configured Cray-2 multiprocessor system to © 
WW the Lawrence Livermore National Laboratory, supercomputer leader 
Cray Research Inc. last week formally announced the debut of its newest 
- machine, serving notice to Japanese competitors and others that it intends to 
_ stay out front in the race to supply the world’s fastest commercially available 
computers. The Cray-2, whose design team was headed by the firm's 
founder, Seymour Cray, relies on four identical background processors work- 
__ ing with a foreground processor for data-flow coordination to achieve theoreti- | 
cal peak operating speeds of 1.2 billion floating point operations per second. — 
Billed as 6 to 12 times faster than the original Cray-1, the $17.6 million Cray-2 
__ system, which operates under AT&T Bell Laboratories’ Unix, runs at about the — 
- game speed as the company’s current four-processor X-MP/48 [E/ectronics- 
_ Week, July 23, 1984, p. 40]. However, Cray officials say the two machines 
address different kinds of problems. Cray plans to deliver two additional full- 
blown Cray-2s this year. Meanwhile, Seymour Cray is at work on the next- 
aoe? Cray-3 system, to be built using gallium arsenide Re C 





























Intel agrees to second-source Altera’s CMOS programmable logic devices 






iny Altera Corp., a Silicon Valley startup that hopes to catch the marketing 
wave for CMOS programmable logic devices, got a big boost last week _ 
‘when its giant Santa Clara, Calif., neighbor, Intel Corp., agreed to second- | 
source Altera’s 1,200-gate part. The move marks Intel’s debut in the logic 
market. The parts are targeted at the low-end gate-array market, where they | 
_ Offer users a chance to buy standard products and bypass the mask process. — 
_ Intel's entry, says Altera president Rodney Smith, ‘‘will really solidify our 
position in the [electrically programmable logic] market,” which he estimates — 
will hit $2 billion by 1990. Intel acquired second-sourcing rights last year in — 
exchange for letting Altera use its high-speed CHMOS process. Intel also has 
the rights to use Altera’s programming software, which is regarded as a key 
to the use of user-programmable logic. ee 













AMD’s EPROM-based microcomputers shorten programming time 






Ao of single-chip microcomputers with a large amount of on- ‘boar 
erasable programmable read-only memory is growing, but so is the time 
it takes to load software into the ultraviolet-light-erasable PROM. Advanced | | 
Micro Devices Inc. is announcing this week two new 8-bit microcomputers—_ | 
_ one with 8-K bytes of EPROM, the other with 4-K bytes—that can be fully , 
loaded with software in about 7% of the time it takes to program conventional 
_UV-erasable chips. Using an adaptive-device programming algorithm (some- 
_ times called interactive or intelligent programming), the 8-K bytes of EPROM 
in the Am9761AH can be set in 24 s, compared with 6%. min using conven- 
-fional techniques. CJ 











Scottish firm brings out six : Pascal compilers 













- attice Logic Ltd., the Edinburgh firm best known for its silicon compiler, 
s has found a new outlet for its software skills in Pascal compilers. Each is 
validated by the British Standards Institution in a pilot scheme that could form 
the basis of a worldwide service. The target machines for the first six are: the 
_ Digital Equipment Corp. VAX running under VMS and Unix, the Perkin-Elmer 
— 3200 running under OS32 and Unix, Whitechapel Computers Ltd.’s MG-1 
running under Genix, and Acorn Computers Ltd.'s NS 32016 processor run- 
ning under Panos. To follow are compilers for Apollo Domain and Sun 
Microsystems work stations, the Intel 286, and IBM 4300 machines. CL] 
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Freiburg, West Germany 
hen it comes to video cassette re- 
corders, smaller is beautiful. So 

maintains Intermetall GmbH, lead house 

of the ITT Semiconductors Group. 

Last week at the International Con- 
ference on Consumer Electronics in Chi- 
cago, the chip maker backed up that 
contention with details on a forthcoming 
two-chip set that will digitize VCR cir- 
cuitry, meaning smaller hardware and 
cleaner images on playback. The chips 
can be applied to video recorders of any 
format—VHS, Beta, or Video 2000—and 
are designed to meet any of the three 
common color-system standards—NTSC, 
PAL, and Secam. 

“For us, applying digital techniques 
to video recorders is a logical step in our 
efforts to digitize entertainment elec- 
tronics equipment,” says Sonke Mehr- 
gardt, leader of the digital VCR project. 
This step follows ITT’s much-discussed 
Digit 2000 system, a multicircuit chip 
set that digitizes all video and audio 
functions between a color TV receiver's 
demodulator and output stages [H/lec- 
tronicsWeek, April 29, 1985, p. 32]. 

With the new, as yet undesignated, 
two-circuit chip set, all video signal pro- 
cessing is performed in a video proces- 
sor chip, a 40-mm? very large-scale inte- 
grated circuit using 2-4m CMOS tech- 
nology. The other chip, a 20-mm? bipolar 
device, carries the necessary analog-to- 
digital and digital-to-analog converters. 
The chip set needs only one external 
component: an 18-MHz crystal to supply 
the clock for the three color-TV 
standards. 

Engineering samples of the two-chips- 
plus-one-crystal solution should be avail- 
able in about a year. The converter chip 
is already in silicon; the video processor 
is well along in design, ITT reported at 
the conference. Thus, ITT Semiconduc- 
tors figures it may well be the first firm 
to market with a digital solution for 
VCRs, just as it was for receivers with 
the Digit 2000 chip set. 

Laden with benefits. Digital signal 
processing “provides more benefits in a 
video recorder than it does in a TV re- 
ceiver,” Mehrgardt explains. A VCR, for 
example, needs several delay lines (a TV 
receiver has just one) and precisely 
tuned filters to handle its signal pro- 
cessing. Digital techniques eliminate the 
filters and make it much easier to con- 
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trol the delays, thus considerably simpli- 
fying signal processing. 

Furthermore, to make them as com- 
pact as possible, VCRs have densely 
packed circuit boards. The chip set cuts 
the components count “by several hun- 
dred devices, depending on VCR de- 
sign,” Mehrgardt maintains. The cut 
lowers power requirements for the hard- 
ware and the CMOS technology of the 
video processor circuit further reduces 
power needs. 

With a digitized TV receiver, the 
viewer does not spot the advantages im- 
mediately; but a digital VCR has bene- 
fits that are discerned right away. The 
TV screen has less jitter, fewer drop- 
outs, and less noise—in sum, a better 
picture. Digital methods more readily 
implement time-base correction (to com- 
pensate for jitter), dropout compensa- 
tion, and adaptive noise suppression 
than do analog methods. 

With digital techniques, other im- 
provements are possible that are too ex- 
pensive with analog circuits. For exam- 
ple, they can turn an NTSC/PAL/Secam 
multistandard recorder into a relatively 
inexpensive piece of equipment. The 
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Digitizer. Sonke Mehrgardt leads the ITT Sem 


INTERMETALL CHIP KIT 
DIGITIZES VIDEO RECORDERS 


Two chips—one CMOS, one bipolar—and a quartz time base process VCR signals 






corder, one that can play back, say, a 
Secam tape on a PAL TV set. 

As for chip cost, at this stage of de- 
velopment, ITT Semiconductors cannot 
give an exact figure for its digital ap- 
proach. “But with the chip set expected 
to sell for less than $20, we are confi- 
dent we can beat the cost of an analog- 
circuit solution by far, although the lat- 
ter has drastically come down in price in 
recent years,’ Mehrgardt says. 

Pair of problems. Several chip mak- 
ers, primarily in Europe, have proposed 
and investigated digital signal process- 
ing in VCRs. ITT came up with a work- 
able solution when it solved two key 
problems: designing a good digital fre- 
quency demodulator and arriving at an 
economical color signal-processing con- 
cept for all standards: NTSC, PAL, and 
Secam. 

Used in the playback mode, the de- 
modulator must operate with the fixed 
18-MHz system clock and demodulate 
the tape signal using a 4-MHz carrier 
frequency and a 3-MHz bandwidth. It 
must also be insensitive to amplitude 
variations. These requirements are ful- 
filled with a demodulator circuit that 
borrows somewhat from the design of 





iconductors team that is digitizing VCR circuitry 


by means of just two circuits: a bipolar converter and a CMOS video processor. 
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the Secam processor of ITT’s Digit 2000 
chip set. 

The frequency-modulated input fed to 
the demodulator is split in a phase split- 
ter into two signals. These are 90° out of 
phase with respect to one another. A 
divider and a read-only memory with an 
inverse tangent table evaluates the an- 
gle of the quadrature signal generated 
by the phase splitter. A differentiator 
finally delivers the demodulated output. 

Crucial to good demodulator operation 
is the broadband phase splitter. It can 
easily be implemented in digital form. 








The phase shift between the signals is 
exactly 90° degrees and the amplitude 
variations in the 1- to 7-MHz range are 
negligible. The demodulator occupies 
only a few square millimeters on the 40- 
mm? video processor chip. 

Chroma frequencies. The biggest 
problem in color signal processing arises 
from the different chroma frequencies 
used in the three color standards. In 
both recording and playback, each sys- 
tem uses different frequency ranges, 
meaning the chip set must have six dif- 
ferent filters for separating the lumi- 








nance and chrominance signals. 
To avoid the complex switching neces- 
sary for a digital filter, the ITT design- 
ers are using two quadrature mixers. 
One shifts the color carrier of the input 
signal to one quarter of the 18-MHz 
clock—that is, to 4.5 MHz. The color 
signal is processed at this new frequen- 
cy, which is the same for both recording 
and playback. The other mixer changes 
the signal to the final output frequency. 
Signal processing includes automatic 
gain control, phase stabilization, and 
crosstalk compensation. —John Gosch 


SMALL CD PLAYERS CALL TUNE AT CES 


Chicago 

A™ years of taking a back seat to 
more glamorous video products 

such as the video cassette recorder, the 

audio industry has rather suddenly de- 

veloped its own new technology darling. 

“The compact disk has made its move 
right into the mainstream in a stagger- 
ingly short time,” observes Leslie Ro- 
sen, director of the Compact Disc 
Group, a two-year-old trade organization 
formed to foster awareness of the laser- 
based digital audio format. 

Indeed, according to figures released 
at last week’s Summer Consumer Elec- 
tronics Show, CD hardware sales in the 
U.S. are expected to nearly triple this 
year to 600,000 units, up from just 
35,000 digital disk players sold when the 
technology made its U.S. debut in 1983. 

“This category is growing so fast that 
industry experts anticipate shortages 
and back orders by year’s end—especial- 
ly at the low end,” observes William E. 
Boss, an RCA Corp. executive and vice 
president of the Electronic Industries 
Association's Consumer Electronics 


Group. The organization projects anoth- 
er 50% jump in growth next year to 





900,000 units, which is 
close to the 1 million-unit 
benchmark that is some- 
times cited as hailing the 
arrival of a mass market 
for a consumer electronics 
product category. 

Even more impressive 
is the growth in CD soft- 
ware sales. With an esti- 
mated 2,800 titles now 
available on the standard 
4.7-in. disk format, unit 
sales jumped from about 
800,000 in 1988 to 5.8 mil- 
lion last year, according to 
the Recording Industry 
Association of America. 
An estimated 4,000 titles 
are expected to be available by year- 
end, and the Compact Disc Group pro- 
jects sales of 15 million disks this year. 

With a market size in factory hard- 
ware sales expected to top $230 million 
by next year, CD player prices have 
been falling like a rock as manufactur- 
ers jockey for a leading market share. A 
number of major vendors including 
Sony, Technics, Pioneer, Magnavox, and 
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Handful of sound. Matsushita Electric bills its portable com- 
pact disk player as the world’s smallest. Playback system of 
the unit is based on a single-laser pickup. 





Sanyo showed low-end players at the 
CES with suggested retail prices of 
about $299, and street prices on some 
units are expected to hit $199 or less by 
the Christmas buying season. That’s 
down from suggested retail prices of 
$800 to $1,200 at product rollout in 1983 
[Hlectronics, Jan. 27, 1988, p. 52]. 

One vendor went even further. Sym- 
phonic Corp., Compton, Calif., unveiled 
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its first CD player in Chicago at a 
$179.95 suggested retail tag. “We think 
prices will erode rapidly and we're try- 
ing to grab a share of the market right 
now. Why fool around?” explains Don- 
ald D. Hockett, Symphonic’s operations 
manager. “By 1986, I predict the indus- 
try will probably be able to retail CD 
players for $100.” 

Show stopper. Technics, an affiliate 
of Matsushita Electric Industrial Co., 
grabbed a major share of the CD spot- 
light in Chicago with the introduction of 
several models, including a $300 porta- 
ble player positioned against archrival 
Sony Corp.’s highly successful $299.95 
D-5 portable player, introduced in Janu- 
ary at the Winter CES in Las Vegas. 

The Technics player, called the SL- 
XP7, measures 4.96 by 1.26 by 4.96 in. 
and is billed as the world’s smallest CD 
player. It features a miniaturized single- 
beam laser pickup system that, claims 
Technics senior product manager Paul 
Foschino, tracks better than the three- 
beam system used in the Sony D-5. 
Technics’ unit also boasts 15-step ran- 
dom-access programming. 

Matsushita plans to have its new en- 
try on the market in August. Mean- 
while, Sony will be looking for market 
share with several new CD players of 
its own, shown off last week at a Chica- 
go hotel suite, including a one-piece por- 

























COMPANIES 








table that features an integrated cas- 
sette deck, an AM/FM stereo tuner, a 
five-band equalizer, and detachable 
speakers. 

In all, Rosen of the Compact Disc 
Group estimates, some 35 hardware ven- 
dors have jumped on the CD bandwag- 
on, which is based on the industry-stan- 
dard format developed by Sony and 
N.V. Philips of the Netherlands. Thanks 
to its digital recording technique, the 
CD technology offers improved sound 
compared to conventional long-playing 
records: dynamic range extends to 
about 90 dB, for example, compared to 
perhaps 60 dB on the best analog re- 
cords. In addition, the optically read CD 
never suffers needle wear. 

No one is predicting that the new digi- 
tal audio format will make LPs obsolete 
any time soon, however. An estimated 
80 million conventional LP turntables 
are currently spinning in U.S. house- 
holds, and LPs still represent some 40% 
of major music-marketing companies’ 
business, compared with a mere 4% for 
CDs, says Rosen. 

But Boss, for one, predicts that by 
next year, new CD releases will exceed 
those of both LPs and cassettes. “This 
doesn’t mean that record companies are 
going to stop selling LPs,” says Rosen. 
‘It just means that time is the LP’s 
greatest enemy. —Wesley R. Iversen 



























































































New York 
Gus: Motors Corp. last week won 

the bidding battle for Hughes Air- 
craft Co., and the automaker plans to 
merge the defense-electronics company 
with its other electronics operations to 
form what could be the second largest 
electronics entity in the U.S. 

Trustees of the Howard Hughes Med- 
ical Institute, the owner of Hughes Air- 
craft, accepted GM’s offer, valued at 
over $5 billion, for Hughes. GM offered 
$2.7 billion in cash and 50 million shares 
of a new Class H common stock. 

GM will form a new unit, GM Hughes 
Electronics Corp., which will own 
Hughes Aircraft. GM will also transfer 
_the assets of its Delco Electronics Divi- 
sion, the AC Spark Plug Division’s In- 
strument and Display Systems Business 
unit, and Delco Systems Operations to a 
new unit of GM Hughes Electronics 
called Delco Electronics Corp. 

As big as Hughes Aircraft is (with 
1984 sales of about $5.8 billion), Smith 
said the Delco assets being transferred 
to GM Hughes Electronics also total 
about $5 billion. This almost $11 billion 
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HUGHES BUY TURNS GM 
INTO ELECTRONICS GIANT 












organization would trail IBM Corp. but 
could be larger than the electronics op- 
erations of AT&T Co. 

According to GM chairman Roger B. 
Smith, the addition of Hughes fills a 
major void in his company’s technology 











































High bidder. GM chairman Roger B. Smith 
says Hughes Aircraft is ‘exactly what GM 
needs to get where we want in the future.”’ 









base and will help propel GM into the 
forefront of the international automobile 
market as well as lead it into new elec- 
tronic areas. “We had been looking at 
Hughes longer than they had been for 
sale,’ Smith said. 

Hughes, Smith said, is “exactly what 
GM needs to get where we want in the 
future. Hughes and EDS give us a solid 
base for the future,” he continued, re- 
ferring to Electronic Data Systems 
Corp., which GM bought last October 
for $2.55 billion in cash and stock. 

Smith said GM has no plans—“not to- 
day,’ at least—to buy any other big 
companies, even if they were available. 
“I haven’t seen anything as big as 
Hughes lying around out there,” he 
said. On the other hand, he noted that 
there may be some additional niches to 
be filled in GM’s strategy. “Certainly 
we'll look at further developments. 
There are still some pieces” that GM 
can add, he said. 

GM has been actively investing in 
high-tech in recent months, buying part 
of artificial-vision technology companies 
Automatix, Difracto, and View Engi- 
neering [EHlectronicsWeek, Aug. 18, 
1984, p. 11]. It also bought a piece of 
knowledge-base expert-system firm Tek- 
nowledge Inc. 

Smith hopes GM Hughes Electronics 
can put GM at the top of the interna- 
tional automobile marketplace in the fu- 
ture. “The automobile has a fantastic 
future,’ Smith said, projecting a 60-mil- 
lion vehicle worldwide market in the 
1990s. ‘For that you need the best prod- 
uct. For that, you need electronics. 
Hughes can be a tremendous help in 
research and development and new 
products.” 

But Smith recognizes he is buying 
more than just an in-house development | 
tool. “We think we can help Hughes in 
the defense industry. We hope to help in 
that area,” he said. Hughes Aircraft 
chairman Allen E. Puckett also said that 
GM’s added muscle and its cooperative 
deals with Japanese companies “‘certain- 
ly won’t hurt” Hughes’s efforts to fur- 
ther penetrate the Japanese market. 

Satellite leader. Hughes Aircraft is 
a leading technology heavyweight in the 
defense electronics business and is the 
world leader in the satellite field; it has 
installed most of the tactical air defense 
systems for the U.S. and the North At- 
lantic Treaty Organization and is the 
Department of Defense’s No. 1 supplier 
of command and control gear. 

Its financial results reflect Hughes’s 
growth in the defense boom of the past 
five years. Sales more than doubled 
from $2.2 billion in 1979 to last year’s 
$5.8 billion. The private company has 
never reported its net income, but ana- 
lysts estimate it ranged between $100 
million and $250 million, which is low 
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because of recent production troubles. 
Hughes’s order backlog stood at nearly 
$12 billion at the end of 1984. 

But Hughes’s honeymoon with the 
Pentagon ended abruptly last year. The 
services found defects in Hughes-made 
missiles, which forced a suspension in 
production and progress payments. 
Moreover, Hughes had to bear the ex- 
pense of revamping its production to the 
satisfaction of the services. 

Another problem facing GM is 
Hughes’s overstaffing at most levels. 
Employing more engineers than its com- 
petitors is a hallmark of Hughes’s pro- 









































ON ITS CORE 


Cupertino, Calif. 
A the dust settled after last month’s 

power struggle at Apple Computer 
Inc., an obvious winner emerged: Del- 
bert Yocam, formerly leader” of the 
firm’s Apple II division. 

Reorganization of the company’s oper- 
ations around traditional marketing and 
manufacturing lines, announced on May 
31, resulted in Yocam’s appointment by 
president John Sculley as executive vice 
president in charge of product develop- 
ment and manufacturing. In his new po- 
sition, Yocam is already talking about 
new strategies—most notably how to 
position Apple against IBM Corp. in a 
key segment of the personal computer 
business: the Fortune 500 companies. 
(For a story on how Apple’s Japanese 
subsidiary is doing, see p. 34.) 

Concentrate on strengths. Yocam 
insists that Apple will not abandon the 
corporate marketplace, but acknowl- 
edges that ‘we are going to concentrate 
on our strengths—in education and 
small and medium businesses.” Where 
Apple recently sought strategic alli- 
ances with major corporations such as 
General Electric Co. and AT&T Co., 
sparking acquisition rumors, Yocam 
says, “If the opportunities present 
themselves, of course we will go after 
large accounts. But you won’t see us 
focus so much on specific ones [such as 
GE]. It takes too much of our re- 
sources.” The lack of both a hard disk 
for the Macintosh 16-/32-bit machine 
and a file server for the Macintosh net- 
work, say industry watchers, has se- 
verely limited Apple’s ability to compete 
in large-company markets. 

Yocam says he ‘will not rule out the 
possibility of more layoffs” at the com- 
pany. Some 1,500 temporary personnel 
have already been given pink slips; 100 
permanent workers were cut from the 
payroll of Apple’s manufacturing facili- 
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APPLE TO CONCENTRATE 
















intosh factory, which has been rumored 
to be operating at half capacity. Yocam 
would not confirm the allegation. “We 
already have a great deal of capacity in 
our six manufacturing locations, and are 
analyzing right now if all of it is re- 
quired,” he commented. 

“Apple is suffermg a bad case of in- 
ventory glut just like everyone else,” 
says one analyst, who asserts that mak- 
ing too many computers was the start 
of Apple’s problems. “The Fremont 
Macintosh plant was ‘running’ the com- 
pany—it would have been more realistic 
to target less capacity. Let’s face it, 
1985 is not a good year to reach for the 
moon in the personal computer market.” 

New job for Jobs. The most publi- 
cized event of the reorganization, how- 
ever, centered not on layoffs or plant 

closings, but on the person of Steven P. 
BUSINESSES Jobs, Apple’s cofounder and chairman, 
who until May 31 was leader of. the 
<= Macintosh division within Apple. In 
| | what one person called a “bloodless pal- 
11! ace revolt,” Sculley successfully con- 
vinced Apple’s board of directors to 
move the company out of a product-lines 
organization—effectively removing Jobs 
from his position. Instead, Jobs will now 
be the company’s “product visionary 
and innovator,’ and will report to no 
one within the company. As chairman, 
Jobs owns 15% of Apple’s stock. He is 
the largest shareholder. 

“It was a difficult position,’ says Yo- 
cam. “Remember, Steve hired John as 
president and CEO. John was reporting 
to Steve as chairman, and Steve was 
reporting to John as head of the Mac 
division. Now John is taking very much 
a leadership role.” Yocam says Apple is 
seeking a “technology leader” for Scul- 
ley’s corporate staff to take up the slack 
left by Jobs’ change in duties. 

Many analysts wonder if Apple can 
survive the shakeup. But most think it 
was a good decision. “Long term, it was 
the right thing to do,” admits Michael 
Murphy, editor of the “California Tech- 
nology Stock Letter” and a continuing 
champion of the company despite the 
fact he sold its stock out of his model 
portfolio. ‘I still believe they’ll be big in 
three years.” —Denise Caruso 


grams. Although on cost-plus govern- 
ment programs this might be accept- 
able, it is doubtful that such featherbed- 
ding will be permitted to continue 
forever. GM’s Smith allows that “no 
one’s job is secure, not even my own.” 
Still, he said, Hughes management 
would continue, with no major changes 
foreseen right now. 

Analysts expect a profit-improvement 
program to be forthcoming, with better 
manufacturing a high priority. “I don’t 
know of any company that can’t im- 
prove its profitability,” Smith said. 
—Robert J. Kozma and Larry Waller 



















































































































Strategist. New executive vice president 
Delbert Yocam hopes to polish Apple’s im- 
age in personal computer markets. 


















ty in Carrollton, Texas, last month when 
the company announced it would stop 
manufacturing its Macintosh XL (née 
Lisa), which shared the facility with Ap- 
ple II products. Currently, the company 
employs approximately 5,600 workers. 
Some observers believe the Carrollton 
plant may be closed altogether and man- 
ufacturing of the Apple II moved to the 
highly automated Fremont, Calif., Mac- 


INTEGRATED CIRCUITS 


TUNNELING NITRIDE GATE 
SUITS FAST VLSI CHIPS 


Were they as reliable as those fabri- 
cated in polysilicon, low-resistivity re- 
fractory metal gates would be the an- 
swer to a designer’s prayer. But reliable 
they are not. So multiple-layer gates 
must answer that prayer, says Takashi 
Ito, section manager of the Second Inte- 





















































Atsugi, Japan 
ea resistivity is essential for MOS 

FET gates in very large-scale inte- 
grated circuits: the gates extend out to 
serve as interconnections, whose resis- 
tance-capacitance time delays must be 
kept low for high-speed circuits. 

















ElectronicsWeek/ June 10, 1985 























grated Circuit Process Laboratory at 
Fujitsu Laboratories Ltd. 

Ito’s group has found a way to fabri- 
cate reliable, low-resistivity gates by us- 
ing a “club-sandwich” structure: layers 
of polysilicon—silicon nitride so thin 
that electrons can tunnel through it— 
followed by molybdenum, and then a 
second silicon nitride layer (see draw- 
ing). Because Fujitsu Labs is a wholly 
owned subsidiary of Fujitsu Ltd., the 
gates presumably will turn up first in 
Fujitsu memory devices. 

The gate building starts with the de- 
position of a polysilicon film 200 nm 
thick on the thin gate oxide. It is im- 
planted with As+ (positive arsenic) ions 
and then coated with nitride in a reactor 
at 600°C to give a tunneling nitride film 
about 2 nm thick. The growth is self- 
limiting and produces a film that is uni- 
form and dense despite its thinness. 

This step is followed by the deposition 
of a molybdenum film 200 nm thick by 
magnetron sputtering and a silicon ni- 
tride film 100 nm thick. The top silicon 
nitride layer acts as a mask for ion- 
beam implantation of the source and 
drain regions after the dry etch that 
defines the gate. 

After annealing at temperatures 
above 900°C, the films have a resistivity 
of 0.5 © per square, about 100 times 
lower than that of polysilicon gates. 
Moreover, there is no degradation in 
completed device characteristics after 
exposure to temperatures above 1,100°C, 
which confirms that the structure can 
withstand subsequent wafer-fabrication 
processing. The tunneling-silicon-nitride 
layer effectively prevents both silicida- 
tion of the underlying polysilicon gate 
and diffusion of impurities from the mo- 
lybdenum into the polysilicon. 

Tunneling FETs. Researchers call 
the devices fabricated with the new gate 
structure MTP (for metal/tunneling-ni- 
tride/polysilicon gate) FETs. Experimen- 
tal MTP FETs fabricated with a gate 
oxide thickness of 25 nm, an effective 
channel length of 1.3 wm, and an effec- 
tive channel width of 10 wm have char- 
acteristics identical with those of con- 
ventional FETs with the same dimen- 
sions. No effect has been seen that 
could be attributed to the tunneling-ni- 
tride layer between the molybdenum 
and polysilicon layers, the company 
claims. 

A 29-stage ring oscillator with en- 
hancement drivers and depletion loads 
was fabricated with the same design 
rules. When operated from a 2.5-V pow- 
er supply, it has a propagation delay of 
260 ps per stage and dissipates 500 »W 
per stage. 

Because this process has not been 
available previously, some VLSI cir- 
cuits—especially memory chips—have 
been manufactured with molybdenum or 
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tungsten silicide gates. Resistance is 
about one order of magnitude lower 
than that of polysilicon gates but an or- 
der of magnitude higher than the MTP 










Paris 
Beene as soon as the end of next 
year, when a French telephone sub- 
scriber wants to look up a number, he 
will be able to simply turn on his own 
miniature terminal and dial in to the 
world’s largest distributed data bank. 

The Direction Générale des Télécom- 
munications (DGT) is set to give the 
green light to extend nationwide the 
electronic telephone directory experi 
ments. Up to now, the trials have taken 
place in isolated regions of France. If all 
goes according to plan, by the end of 
1986, the DGT will be distributing Mini- 
tel terminals to subscribers in place of 
standard telephone books. 

Providing access to telephone directo- 
ry information by way of home termi- 
nals may seem a simple enough task, 
but in perspective, the French project is 
impressive (see “French system faces 
access, usability pains,” p. 20). When the 
project hits full stride by the end of the 
decade, it will provide 24-hour access to 
25 billion figures and letters in the direc- 
tory and advertising information for 
some 23 million subscribers. 

What’s more, the data base will be 
updated daily to the tune of 50,000 av- 

































77] Tunneling gate. The sandwich 


DATA BASES 


FRENCH PHONE DIRECTORY 
EXPERIMENT EXTENDED 






structure of an MTP gate has at its 
center a layer of silicon nitride so thin 
that electrons can tunnel through it. 
It lies between a layer of molybde- 
num and one of polysilicon. 

















gate or metal gates. Silicide 
gates have the further disadvan- 
tage of impurity ions or metallic 
ions that diffuse into the gate 
oxide, causing degradation in 
characteristics, especially dielec- 
tric strength. 

As for metal gates, they have 
the drawback in that the thresh- 
old voltage tends to be high and 
unstable. Attempts have been 
made sporadically for more than 
a decade to use self-aligned re- 
fractory metal gates, but they 
have not caught on. The new 
MTP gates provide the advan- 
tages of metal gates but skirt 
their problems. 

Even the greater complexity 
of the MTP gates is probably 
illusory because their fabrication 
processes are straightforward. Attempts 
to use metal gates, however, will almost 
certainly involve difficult process condi- 
tions. —Charles L. Cohen 
































erage changes, and it is based on an 
interface so simple that it can be used 
by anyone who can read and write. The 
system can handle up to 6,000 simulta- 
neous requests for information. 

The directory’s architecture will con- 
sist of a single national data-base center 
in the Breton city of Rennes, to which 
will be added regional data base centers 
in Bordeaux (southwest), Lille (north), 
Marseille (south), Rennes (west), and 
Paris (capital and east). 

The centers, designed by Cap Gemini 
Sogeti SA, France’s largest data-pro- 
cessing, engineering, and consulting 
firm, will be based on Bull Group’s Mini 
6 computers with CP8 front-ends. A 
Philips subsidiary, Télécommunications 
Radioéléctriques et Téléphoniques, will 
supply the CP8s. Copernique SA will 
provide Diram 32 data-base access accel- 
erators, which add cache memory and 
associative search capability. 

Access to those data-base centers will 
be controlled by routing centers de- 
signed by Société d’Etudes des Sys- 
témes d’Automation, which are based 
on Mini 6 computers with DPS 25 front- 
ends supplied by Bull. A concentrator 
and videotex access system, through 
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...beCcause, performance and programmabili 


@ Philips’ wide range of high-technology 
frequency counters and timer/counters 
give you more choice, more measuring 
power and more value for your money. 
From our low-cost frequency counters, 


right up to the highest-performance 1.5 GHz/ 


2 ns fully programmable timer/counter that 
covers every need in frequency and time 
measurements. 

All models feature state-of-the-art micro- 
computer-based design. With reciprocal fre- 
quency counting, for ease of use and the 


Test & 
Measurement 


PHILIPS 


highest possible resolution, +1 input-cycle 
errors have been eliminated for good. 

Even low frequencies are measured with 
at least 7 digits resolution in a second, while 
the high-performance PM 6654 gives you 
9 digits/s. 

There is a choice of different crystal os- 
cillators up to 5x 10°!°/24h and many other 
options including battery operation, IEEE- 
488 Bus control, BCD and analog output. 
@ When frequency counting has to be 
accurate, count on Philips. From our low- 


cost 10 Hz-120 MHz model PM 6667 with 
automatic triggering, up to our most sophis- 
ticated 1.5GHz high-resolution frequency 
counter. Each one gives you reliable mea- 
suring results, time and time again. 

Philips offers the best frequency counter 
front-end circuitry available, with high noise 
immunity to insure error-free triggering. 

High accuracy is further insured by 
5x 107!9/24h high-stability crystal oscillators 
that can be kept stable under any conditions 
with the optional built-in battery back-up, 


















Philips’ PM6654...the timer/counter 
that’s 100%-programmable 
and more affordable! 
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“First, it is 100%-programmable. PULSE WIDTH, RISE-AND-FALL 
One micro-computer automates the TIME, these new PULSE-VOLTAGE 
front panel controls, another speeds measurements allow an automatic test 
up measurements and data-handling. | system to measure pulse- and other 

It makes Voltage measurements: input parameters, that previously only 
Vinax, Wmin, Vic, Vpp Or even Vims whe- could be viewed on an oscilloscope. 
ther on LF sinewaves or high speed _ Speed? It reads up to over 400 mea- 

_ pulses. surements/s. Its 2ns real-time clock 

In combination with the time mea- _ gives higher resolution and speed than 

surements: DUTY FACTOR,PERIOD, _ others.’ 
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count just as much as quality and price’ 


enough for over 20 hours of line voltage- High-resolution frequency counting, In the U.S. call 800-631-7172 
' independent stabilization. period and time-interval measurements are except Hawaii, Alaska and New Jersey. 
\ But best of all, whatever your needs are, supplemented by valuable extra facilities In New Jersey call collect 
you know you can count on Philips every like: PHASE, BURST and RPM. (201) 529-3800, 85 McKee Drive, 
time! For automatic testing, IEEE-488 Bus ver- Mahwah, NJ 07430. 
@ With Philips compact timer/counters, sions are available with all major functions Germany (0561) 501486 
HIGH TECHNOLOGY is no idle claim. As remotely programmable. Great Britain 0223-35 88 66 
you’d expect, we offer state-of-the-art design,, Best of all, HIGH TECHNOLOGY France 01-830 1111 
with a custom counter-on-a-chip LSI, for ma- means more benefits for you. These timer/ Italy 39-3 63 51 
ximum reliability and value for your money. counters offer more measuring capabilities Sweden 08-782 18 00 
Even more important, they also give you than any others in this category. And ata Switzerland 01-488 22 11 
unbeatable measuring features and accuracy. price that surprises competitors! The Netherlands 040-78 28 08. 
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The design of a system such as the French electronic 
directory presents two basic problems. The first and most 
obvious is the data-processing and networking challenge of 
giving access to an enormous data base to millions of 
subscribers throughout the country. But perhaps just as 
difficult, and somewhat more subtle, is the notion of creating 
an interface that can be easily managed by anyone who can 
use a telephone. 

Subscribers will obtain access to the electronic directory 
by dialing 11, a signal to their local exchange to connect 
them with a videotex access point and concentrator that 
displays a request-for-information page on the subscriber’s 
Minitel terminal. When the subscriber has indicated the 
information he requires (for example, telephone number of 
a specific subscriber or list of subscribers under a heading in 
the commercial directory), the access point sends the 
request to the nearest routing center. 

If the information requested is for the subscriber's own 
geographic area (as are 80% of requests), the request will 
be routed to his regional data center. If it lies outside that 





FRENCH SYSTEM FACES ACCESS, USABILITY PAINS 





region, it will be sent by way of Transpac, the French 
national packet-switching network, to the national data 
center in Rennes. If any of the regional centers are out of 
operation, requests are automatically sent to the national 
center. 

Besides directing requests to the correct data center, the 
routing center also performs a vital user-interface task: it 
corrects or completes any incorrect or incomplete requests 
for information. If the name of a subscriber or that of a 
location is spelled incorrectly, the routing center will sug- 
gest the alternative that corresponds most closely to the 
request. 

For example, if the routing center receives the request for 
the telephone number of J.P. Dupon in Marseil, for example, 
it will complete the request to one for the number of J.P. 
Dupont in Marseilles. Should a subscriber ask for the listing 
under the commercial heading of “masseur’ in a given 
town, the center will correct the requested entry to kinési- 
thérapeute, the French word for physiotherapist and the 
correct directory entry. —R.T.G. 





which subscriber inquiries are switched 
before reaching a routing center, was 
designed by CIT-Alcatel. Terminals are 
being produced by Telic Alcatel, Matra 
SA, and Philips subsidiary RTC La Ra- 
diotechnique Compélec. 

French officials are quick to admit 
that their motive in taking the electronic 


directory to the level of a national ser- 
vice is broader than simply trying to 
improve their directory assistance capa- 
bility. At home, an installed base of sev- 
eral million Minitel terminals will create 
substantial network traffic, with sub- 
scribers using the more than 1,200 vi- 
deotex services now available in France. 


On the international front, officials 
expect the French companies involved in 
the project to be able to sell their exper- 
tise In Inexpensive terminal production, 
videotex servers, network management 
and software engineering by using the 
national electronic telephone directory 
as a Showcase. -—Robert T. Gallagher 


SMD FIXTURES STAR AT ATE SHOW 


changing them and a substantial cost 
saving is realized. He estimates the cost 
of changing plates at about $2,000 to 


Boston 
Se devices figure to 
be the hottest topic among the more 
than 5,000 attendees expected at the 
ATE East  automatic-test-equipment 
show this week. Board makers are push- 
ing hard for better ways to test SMDs 
in order to tap the technology’s poten- 
tial cost saving. And_ test-equipment 
vendors, sensing that it is time to get 
serious about surface-mount technology, 
are responding with new gear. 

The most serious issue they confront 
is fixturing. Designing fixtures for two- 
sided boards can be a nightmare; prob- 
lems include registration repeatability, 
heat dissipation, and long lead wires 
that degrade signals. The fixtures are 
also very expensive and often cannot 
meet the demands of even medium-scale 
production. 

Cutting costs. At ATE East, Tera- 
dyne Inc. will announce a new fixture it 
says will bring the cost of fixtures down 
dramatically. Called the L200/SMT and 
designed for the Boston firm’s L200 tes- 
ters, the new product costs between 
$10,000 and $12,000 but uses replaceable 
fixturing plates and nests (the carriers 
that hold the board under test). 

Because the plates and nests need 
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only be drilled and wired, explains Paul 
DiPerna, fixturing manager in Tera- 
dyne’s Manufacturing Systems Division, 
there in 


replaceable probe plates. They need only drilling and wiring to adapt them to specific boards. 
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cAnalysis System LAS 
have a strong card in your hand. 





The LAS with seven options and uP probes 
to match all standard microprocessors is 
‘counted amongst the best of logic analysis 
_ systems. 








_ 8-bit uP probes: 
8080; 8085/NSC 800; Z80; 6502; 
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The fixture can test boards measuring 
up to 12 by 14 in. with pad spacings 
down to 50 mils, and uses up to 2,000 
probes. Registration repeatability be- 
tween the upper and lower probe plates 
is +1 mil. The tight tolerances are the 
result of using linear roller bearings 
and precision shafting, says DiPerna. 

To keep lead wires to a maximum 
length of 18 in., Teradyne uses transfer- 
post technology, in which test data trav- 
els from pins on the probe plates to 
transfer pins at the outer edges of each 
plate and then back to connections in 
the test system. The company is also 
considering the use of single-socket 
probes that allow the use of plungers 
with diameters up to 20 mils, larger 
than have customarily been used. Pre- 
sumably, these would be more durable 
than thinner plungers. 

Air-actuated. During testing, the fix- 
ture’s upper and lower probe plates are 
pressed against the nest, which rides be- 
tween them in an air-actuated horizontal 
frame. To avoid heat buildup, actuation 
is by compressed air rather than by a 
vacuum. The fixture can also be used to 
test conventional through-hole boards. 

Teradyne, working with a fixture 
house, began developing the new prod- 
uct in January 1984, but it was not until 
last summer that the decision was made 
to build the fixture. For the past two 
years, says DiPerna, “Everyone has 
been saying ‘next project, next project 
[will be surface mount], but it didn’t 
materialize. Now everyone is really be- 
ginning to go forward with surface 
mount.” 

Teradyne, of course, is not the sole 
test-gear maker getting into the market 
with equipment for SMD boards. Zehn- 
tel Production Services in Walnut Creek, 
Calif., designed an SMD fixture more 
than three years ago. 

The unit, called Access 2, was de- 
signed as a discrete fixture, but Zehntel 
has since developed a universal unit for 
internal use. Bob Ratcliff, program ser- 
vices manager, says that in the future 
Zehntel will probably take the universal 
approach. 

At Factron/Latham, a testing division 
of Schlumberger Ltd., Dick Albright, di- 
rector of functional products, says the 
cost of fixturing is causing board mak- 
ers to consider functional testing rather 
than pin-by-pin checking. The cost of fix- 
tures is being driven up by demands for 
smaller and smaller tolerances and, “In 
some of the things I’ve seen, people are 
talking about 0.020- to 0.025-in. centers,” 
says Albright. 

So at ATE East, Factron/Latham will 
unveil a new combination tester with 
both functional and in-circuit features. 
“People are worried about the future 
and want to cover both bets,” says Al- 
bright. —Craig D. Rose 
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COMPUTERS 


STANFORD REVAMPS LAB, 
SEEKS TOP RESEARCHERS 





Palo Alto 
Sater University is reorganizing 
its Computer Systems Laboratory, 
bringing in a new administrator and fo- 
cusing on cross-breeding computer sci- 
ence with engineering. As part of the 
restructuring, the school is scouring the 
world for top-flight computer science 
specialists and recruits to perform basic 
research on systems from architecture 
to silicon and software. 

Formerly operated as an adjunct of 
the school’s electrical engineering de- 
partment, the lab will have far greater 
scope, and for the first time a direct link 
to the computer science department, 
which last fall was transferred to engin- 
eering’s aegis from the Department of 
Humanities and Science. 

The move was accomplished by James 
Gibbons, the new dean of engineering 
who in January brought in artificial-in- 
telligence pioneer Nils Nilsson from SRI 
International to head the department. 
Nilsson and EE dean Robert White then 
pooled resources to come up with room 
in the budget for substantial staff in- 
creases. The university may add as 
many as 10 faculty members. 

Returning to Stanford to head the lab 
will be John Hennessey, who for the 
past year has been on leave as chief 
scientist of Mips Computer Systems 








Inc., of nearby Mountain View. Hennes- 
sey developed the reduced-instruction- 
set-computer (RISC) very large-scale in- 
tegrated circuit that is the basis of the 
Mips computer while a professor in 
Stanford’s electrical engineering depart- 
ment and head of the computer lab. 

The separation of electrical engineer- 
ing from computer science had hindered 
the development of the computer sys- 
tems lab, according to White. “It was 
difficult for us to hire outstanding facul- 
ty because the computer scientists natu- 
rally wanted to be in the computer sci- 
ence department,” he says. “Now we’re 
on the same side instead of competing 
for faculty.” Adds Hennessey: “This is 
going to unify a lot of research efforts 
into architectures, hardware, compilers, 
operating systems, and applications. 
You really can’t separate them.” 

Nilsson, a strong supporter of the 
systems lab, is also developing an un- 
dergraduate computer science major 
with an emphasis on engineering. “Com- 
puter science is applied math,” he ex- 
plains. “In order to build something, you 
need an interface with electrons.” 

The undergraduate major is still in 
the formative stage, chugging through 
academic procedures. “We have to let 
the process mature,” Nilsson said. The 
major may be offered by the 1986-87 


Back in the classroom. Returning to head Stanford’s Computer Systems Laboratory will be 
John Hennessey, former professor in Stanford’s electrical engineering department who has 


been on leave for the past year as chief scientist of Mips Computer Systems Inc. 
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academic year, and will lead to a BS in 
computer science. A joint EE/computer 
science degree is also a possibility. 

According to Nilsson, Stanford had 
resisted giving an undergraduate com- 
puter science major in an attempt to le- 
verage the influence of the graduate de- 
partment. It changed its mind upon not- 
ing that more than half its graduate stu- 
dents had been undergraduate computer 
science majors elsewhere. 

Concentrating resources. The sys- 
tems center may be housed in Stan- 
ford’s new Center for Integrated Sys- 
tems, a $15 million joint industry-gov- 
ernment-university research center that 
was dedicated last month. The EE de- 
partment currently is scattered through- 
out nine buildings in Stanford’s self-de- 
scribed “industrial slum.” 

White’s goal is to get all of the people 
in the computer systems lab into the 
same building. “CIS is where the sys- 
tems and people work together,’ White 
says. “Now we have a chain all the way 
from computer architecture to silicon to 
testing.” 

Stanford will provide about $400,000 
for equipment. “It doesn’t sound like a 
lot, but we get a lot for our dollar,” 
White points out, referring to the bar- 
gain prices and outright gifts from pri- 
vate industry that the university is able 
to obtain. 

At the University of California at 
Berkeley and Massachusetts Institute of 
Technology, two other leading computer 
science centers, the discipline is part of 
the KE department. Stanford’s approach 
puts electrical engineering and comput- 
er science on the same footing. 

Both White and Nilsson stressed that 
Gibbons was the chief architect of the 
plan. —Clifford scene 

















































New developments. Artificial-intelligence 
pioneer Nils Nilsson, who heads Stanford’s 
computer science department, wants to de- 
velop an undergraduate computer science 
major with an emphasis on engineering. 
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named yet for the Carrollton, Texas, company, where nearly a dozen execu- _ 
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__ independent voice-recognition technology. The two firms became entangledin 
a series of legal filings late last month after a controversial search of Voice _ 
. Control Systems by Dallas County investigators [ElectronicsWeek, May a. 
1985, p. 13]. TI notified the district attorney in May that informants hadreported _ 


confidential documents were 









~ Sinclair’ 's pirating: suit agate Brazilian maker tossed out 
In an important precedent that should discourage similar actions against 
_ Brazilian firms, the first lawsuit brought by a foreign computer manufacturer _ 
— against a Brazilian company alleging | that a product had been piratedhasbeen 
thrown out of court. The suit was filed | in 7 983 by Sinclair Research Ltd. of the ~~ 












. Tanden ne a round in patentarttingement s suk ggairet Japanese < 
- Tandon Corp. has won an initial round in its effort to stem the flow of imports ~ 
_ Japanese floppy-disk drives into the US A judge at the International Trade 
~ Commission recommended that the Chatsworth, Calif., firm be given tempo- 
tary relief. in its: patent-infringement case against Japanese manufacturers _ 
Sony Corp., ‘Mitsubishi Electric Corp., and Teac Corp. Tandon filed its com- 
-plaintin December, claiming tha he three used its patented design for double- 
sided disk drives to cut production. costs and foos ihe . S. ws units that ~ 
~ undercut pices bY more than “_ ~~ 





Berlin am to build magneton plenti in Ukraine 


The agreement states that TI retains control over its trade secrets while _ 





pecial task force running Mostek Corp., the president of mee cies - 
_ MOS-circuit maker has stepped down after a major reorganization, millions of | _ 
dollars in losses, and thousands of layoffs earlier this year. Harold L. Ergott cf 
. president: of the United Technologies Corp. subsidiary since. early 1982, has - 






- taken by former TI employees. involved in . 
research on speech-recognition ole Officials at Voice Control — _ 
deny ue any of its workers are involved. | oo 


_ Graziien firm of copying ihe ercuiey, kevooard, and operating system of the _ 
roduce its own TK82. Not only did the judge throw 
d for punishment of the two —_— —_— 


— Soviet authorities have awarded Berlin-Consult, an engineering and contract- _ 
ing firm in West Berlin, a $10 million contract to put up aplantin the Ukraineto 
produce magnetic heads for audio tape recorders. Supplying the production 


know-how will be Ferrotronic GmbH, also of West Berlin. The plant, tobeready _ 
by 1987, will be built in Zaporozhye to turn out about 900,000 heads a year. For | 


_ Berlin-Consult, which plans and builds factories primarily in Eastern Bloc — 
_ countries, the new plant is the second for magnetic heads it has erected i in the 


Ukraine. The first, in Kiev, was bee we years ago. 


\ Grolcase-cize computers pegged as most-promising portables 


Portable computers should be a market worth nearly $2.8 billion by 1989, 


according to a study by Frost & Sullivan Inc., a New York market-research 
house. The study singles out briefcase-size computers as the most promising 
_ sector. Models with full-page displays are expected to reach the market next _ 
~ year. Growth rates of 14% a year will carry the market to $818 million by 1989, _ 


the study projects. The growth in units will be even higher: 24% a year to reach - 


a level of 770, 000 PY the end of the decade. 
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OPTICAL COMPUTING 





IS BEGINNING TO TAKE ON 





BELL LABS BETS BIG IT WILL HAVE PROTOTYPE SYSTEM WORKING : 
IN FIVE YEARS; PENTAGON R&D AIMS AT STAR WARS 4 





New York 
he concept of building a com- 
puter that calculates with light 
rather than with electrons be- 
gan kicking around nearly a 
decade ago. Since then, inter- 

est in optical computing has peaked and 

ebbed several times. Often this technol- 
ogy was oversold or the subject of exag- 
gerated claims. 

Now, however, optical computing is 
turning quickly into a serious research 
effort at several laboratories. For the 
first time, a leading company is betting 
big that this could be the next wave of 
computer technology. AT&T Bell Lab- 
oratories is forging ahead with the first 
concerted effort to build a programma- 
ble digital computer using optical com- 
ponents. At the same time, two major 
research programs funded by the Penta- 
gon are about to get under way. 

The optical computing effort at Amer- 
ican Telephone & Telegraph Co. is an 
outgrowth of the fiber-optics driven 
technology boom in telecommunications. 
“We've essentially bet our company that 
lightwave is the future,’ says Robert 
W. Lucky, director of communications 
research at Bell Labs in Holmdel, N.J. 

Bell Labs has a highly ambitious pro- 
gram. “We now know an optical com- 
puter can be built, and we know it can 
be practical in terms of having a distinct 
advantage over large-scale integration,” 
declares Alan Huang, head of optical 
computing at the lab. He is convinced 
that over the next couple of years the 
lab can design and construct a prototype 
programmable optical digital computer, 
using optically sensitive semiconductor- 
devices built from gallium arsenide. 

By concentrating its efforts on this 
nascent technology, Bell Labs is taking 
a major risk. Other players are concen- 
trating on old-line acousto- and electro- 
optical technologies or pursuing narrow- 
focus efforts. But optical-GaAs has high 
potential, and Bell Labs could leapfrog 
everyone if its researchers can build a 
optical computer with it that works. 

While many researchers are skeptical 
of Bell Lab’s near-term prospects, they 
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THE GLOW OF REALITY 


by Alexander Wolfe 


Raa 


do believe chances are good it will ulti- 
mately succeed. And they agree with 
David Casasent, director of Carnegie- 
Mellon University’s optics lab, that opti- 
cal computing “is a very, very hot area 
right now.” One notable holdout is IBM 
Corp., which has no concentrated effort 
underway. ‘“We’re rather negative on 
optical computing,’ says a spokesman. 
The development effort at Bell Labs 
picked up speed last fall when research- 
ers demonstrated a working optical log- 
ic gate. “Now the push is to get large 
arrays of gates working,’ Huang says. 
He foresees these milestones: 
mw “Within the next several months 
we'll have small arrays [perhaps 10 













































by 10] of these devices.” 

mw “In the next year we should have a 
primitive demonstration of an optical 
state machine.” 

a “We could get a lab prototype of a 
real number-cruncher, a really full- 
fledged machine, in five years.” 

The project’s key optical semicon- 
ductors are fabricated as 100-decker 
sandwiches with alternating layers of 
GaAs and gallium aluminum arsenide 
(Electronics, June 28, 1984, p. 102]. 
Each layer is only tens of angstroms 
thick. Known as bistable devices (and 
more exactly as multiple quantum 
well—MQW—or superlattices, de- 
pending on the precise thickness of 
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the layers), they are optical analogs 
of the electronic logic gate. 

Pioneered by Bell Labs, Heriot- 
Watt University in Edinburgh, Scot- 
land, and Massachusetts Institute of 
Technology’s Lincoln Laboratory, the 
physics of bistable devices are com- 
plex and still not fully understood. 
Conceptually, however, they can be 
thought of as adders that use light. 
One laser beam incident on a device 
would yield an intensity of “1” at the 
output, and dual beams a “2”. With 
the addition of a thresholding mecha- 
nism, OR and AND logic functions 
are easily set up. 

Best and brightest. Though the 
emerging bistable devices may offer 
the best and brightest in semiconduc- 
tors, optical computing is not being 
sold as a device-driven technology. 
Rather, it is seen as ultimately offer- 
ing orders-of-magnitude gains in pro- 
cessing speed, owing to its architec- 
ture. “The advantage of optics is in 
parallelism,” says Bell Labs bistable- 
device scientist David A.B. Miller. 

Optical computer components need 
no physical hookups—light provides 
the “wiring.” This yields a twofold ad- 
vantage. First is the ability to con- 
struct large parallel-processing units 
or arrays, which speeds processing 
through the simultaneous handling of 
huge chunks of information. 

In standard computers, parallel-cir- 
cuit construction reaches its limit at 
the point where stringing more wires 
and printed-circuit-board connections 
between components becomes insur- 
mountable. The simultaneous comput- 
ing advantage thus has limited appli- 
cation in electronics. Additionally, 
propagation delays and clock-skew 
problems, which limit operating speed, 
worsen as the interconnection density 
increases. So most machines end up 
doing their processing serially (and 
relatively slowly). 

Optics’ real throughput knockout, 
however, comes from the potential 
clock rates of optical computers. Cur- 
rently, Bell’s Huang foresees a 100- 
MHz prototype machine. Today’s typi- 
cal minicomputer, such as_ Digital 
Equipment Corp.’s VAX-11/780, runs 
approximately 1 million instructions 
per second. The bistable devices them- 
selves today can switch in the picosec- 
ond range, and optics reseachers ca- 
sually toss around femtoseconds as 
an achievable switching speed. (A 
femtosecond is 10” second). 

Although device switching speed 
does not translate directly to process- 
ing speed, typical projections for fu- 
ture optics assume an advantage of 
several orders of magnitude over elec- 
tronics, which will hit a limit of a few 
gigahertz. Bistable-based computers 
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_ COMMERCIAL OPTICAL COMPUTER Is STILLBORN 


“According to 33-year-old Peter Guilfoyle, on March 30, 1984—“‘‘one day behind 


| schedule and under budget”—the world’s first commercial optical digital- 


computer prototype, a 32-bit model, was completed. At the time, Guilfoyle was 


president and chairman of the board of Guiltech Research Inc., the Sunnyvale, 
Calif., firm he founded in May 1981. 

Originally, Guiltech gathered together a group of heavy-hitting optics ex- 

— perts. This consortium hired itself out as consultants to the powerhouse prime 


contractors in the acousto-optics signal-processing field—Hughes Research, 
ltek Applied Technology Division, and ITT Avionics. “Back in those days, those 


were they only people working in the field, because they could afford the 
technology,’ Guilfoyle says. 


Concurrently, the concept for a digital optical computer, based on acousto- 


optic technology began to take shape. However, this idea was relegated to the 
back burner in favor of Guiltech’s lucrative consulting business. Then, in 
- August 1982, Guilfoyle published the first version of a paper on a systolic 


acousto-optic binary convolver. Favorable response sparked an effort toward 


: building the system. ‘“‘We combined the advantages of systolic arrays, the 
_ speed of optics, and the accuracy of binary computation in our concept,” he 
Says. 


“That's what we went to the venture capitalists with. It took a year to get 


funding.” The financing—$850,000 worth—was raised through Venrock Asso- 
-ciates in New York and Arthur Rock | in San Francisco, and Guiltech set about 


developing the prototype. 


~The machine itself was positioned to sell against standard electronic 


computers. Guilfoyle’s benchmark design goal was 1 billion floating-point 


operations per second. This speed ‘‘was the crossover point where you could 
- debate the technical issues [optics versus electronics] one way or the other.” 


Below 1 gigaflops, silicon had the edge. “To go to 2 gigaflops in silicon takes 


6,000 chips—it’s ludicrous,’ Guilfoyle says. But at precisely 1 gigaflops, so 


Guilfoyle thought, the machine would fly. 

_ ‘My approach was to build it and ship it,”’ he states. Actually, the prototype 
hardware demonstration unit was a vastly scaled-down central processing 
unit. A 4-by-4 array, its purpose was to demonstrate the concept’s feasibility. 


- The planned next step was to have been a 32-by-32 array, with a performance 


of 533-megaflops. 

‘Last March, with the prototype up in the lab, Guilfoyle’s dream of being first 
to market with a product began to unravel. His company went back to the 
bankers for money to proceed to the beta-test stage. Now, however, John 
Grigsby was at the company’s helm. He had been installed at the behest of 
some of the investors, Guilfoyle says. 

- Money was plentiful, however. The offering was heavily oversubscribed; 
seeking $6.5 million, Guiltech raised $10.1 million by Nov. 1. But a classic 
entrepreneurial struggle was heating up. Says Guilfoyle, “| lost control [of the 
company] in the second round of financing. ” 

According to Guilfoyle’s account, Bill Oakley, an engineer and partner in the 


firm, proposed scrapping the optical machine entirely and going forward with 


an electronic design based on very large-scale integration. Initially, in Decem- 
ber, the board of directors rejected this plan. 

In February, however, Grigsby offered a somewhat similar compromise 
proposal: the company would pursue VLSI to the tune of $10.1 million, and $1.6 
million would go for a back-burner optics effort. The board approved this plan, 
but also fired Oakley, Guilfoyle says. Two days later, Guilfoyle was put on 
unpaid leave, and was officially axed in March. Since then, Oakley has been 


rehired and Guiltech is at work on the VLSI effort. — 


Grigsby told ElectronicsWeek that he could not comment on company 


- product-development plans. 


Only one other company, Aerodyne Research, Billerica, Mass., has had ago 


at commercial computing optics. But after some initial work, ‘“We decided that © 


the better part of valor was to step back and take another look,” says John 


Caulfield, who headed the effort. Caulfield is currently a consultant to the 
- company and the Defense Department. “It’s my fond hope that in the next few 


years we'll have some breakthroughs,” he says. 

Whither the optical computer prototype? Still at Guiltech, says Guilfoyle. 
Hoping to continue the quest for the optical computer, he is seeking capital to 
launch his new venture, a company tentatively called Opticomp. —A.W. 
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ble large-scale distributed processing 
by exploiting the no-wires intercon- 
nection advantages of optics on a sys- 
tems level. 

Using laser transceivers mounted 
at the processing end and _ three-di- 
mensional (holographic) switches to 
route the laser beam between proces- 
sors, it should make available vertical 
as well as planar interconnections 
that can make possible new distribut- 
ed-processing architectures. 

Hybrid analog/digital optical com- 
puters, using analog for difficult com- 
putations and digital for simpler ones, 
are also under study. Acousto-optic 
systolic-array matrix processors 
might compose the analog portion, 
and bistable semiconductors, under 
study at Lincoln Labs, a consortium 
member, the digital part. Other full 
members include the California Insti- 
tute of Technology, Carnegie-Mellon 
University, the University of Alabama 
in Huntsville, Battelle Columbus Lab- 
oratories, Stanford University, the 
University of Dayton Research Insti- 
tute, and the U.S. Naval Ocean Sys- 
tems Center. 

Consortium associates, also set to 
share in contract awards, are: Aero- 
dyne Research, Billerica, Mass; BDM 
Corp., Washington; Harvard Universi- 
ty; Houston Research Associates, Sar- 
atoga, Calif.; Massachusetts Institute 
of Technology; Probe Systems Inc., 
Washington; Science Applications 
Inc., Bedford, Mass.; the University of 
California at Irvine; and the Universi- 
ty of Southern California. 

Prior to his SDI involvement, Caul- 
field, a respected researcher in 
acousto-optics, headed one of only two 
attempts to date to build an acousto- 
optically based digital computer for 
the commercial market, at Aerodyne 
Research. “It is my belief that within 
a year we can demonstrate within 
some particular niches that optics can 
do things electronics could never 
dream of doing,” he says, noting that 
more government funding should be 
forthcoming if the consortium’s re- 
search shows progress. “It’s electron- 
ics that’s holding back optical comput- 
ing, not optics,’ Caulfield asserts. 

Non-SDI government funding is 
also gearing up for a planned optical- 
computing effort. The DOD’s Defense 
Advanced Research Projects Agency 
(Darpa) will pump $38 million into non- 
linear-materials research in hopes of 
finding compounds usable as_holo- 
graphic switches. 

“The real power of optics is in the 
interconnect arena,” says John Neff, 
Darpa’s optoelectronics-program man- 
ager. Major contractors Rockwell In- 
ternational Corp. and Honeywell Inc. 
will develop integrated-optics trans- 


should also easily beat today’s special- | cessed in the optics, he says. The 
ized acousto-optic processors, which | thinking is that ever larger blocks of 
peak out at around 4 GHz. data can be sucked up at the input 
The most frequent criticism of opti- | end, and the optical machines will re- 
cal computing has been that real- | petitively calculate away, without re- 
world designs will butt up against | turning for intermediate inputs. 
two disabling limitations. The first is Still, the red flags hoisted by these 
that optics are prohibitively power | formidable practical difficulties have 
hungry, reportedly a key concern at | led many scientists to consider optical 
IBM. Today, bistables require milli- | computing a niche technology. This 
watts to switch. In a large array, this | view foresees a hybrid approach. Opti- 
would be equal to a huge amount of | cal arrays would be developed for im- 
watts per bit per second, despite | age processing and number crunch- 
Huang’s rejoinder that power per cy- | ing. These would then be hooked into 
cle, and not total power, should be | an electronic system as a coprocessor. 
considered. | Other subsystem niches, such as opti- 
Power politics. Given the evolving | cal interconnects, would also be devel- 
state of bistables, however, the de- | oped with an eye toward perfor- 
bate is on a very slippery slope. If | mance-enhancing integration into 
either parameter can be reduced—to | standard computers. 
produce a slow low-powered device, or Where the bucks are. In fact, the 
a fast, higher-wattage unit—power | biggest dollar infusion into optical 
politics may render the debate moot. | computing is going toward funding 
But people want speed, and they’re | niche-technology research. The hope, 
willing to spend energy to get it, says | however, is that synergism between 
Huang, pointing to Cray Research | the different niches will help push op- 
Inc.’s supercomputers as an example. | tical computing over the top. Optics’ 
It’s the merging of optic and elec- | newest sugar daddy is the DOD, 
tronic technologies that’s the difficult | which covets massive computing pow- 
part, says Peter Guilfoyle, late of | er for its Strategic Defense Initiative, 
Guiltech Research Inc., the Sunny- | popularly known as Star Wars. 
vale, Calif., company that made the “My instructions are to aim at a 
first run at fielding a commercial-mar- | significant breakthrough,” says John 
ket optical computer (see “Commer- | Caulfield, technical director of the 
cial optical computer is stillborn,” p. | newly formed SDI optical computing 
25). The electron-to-photon conver- | consortium. As part of a three-year 
sions, which occur at the input and | effort set to begin this July, $9 million 
























































Light logic. Bistable semiconductors, made from thin, alternating layers of GaAs and GaAlAs 
(shown as i MQW active), will be used to make logic gates in the prototype optical computers. 








output interfaces of the dissimilar | will be distributed among eight full 
systems, will slow the optics down, | consortium members and nine asso- 
causing it to idle while awaiting input. | ciate members. This funding will em- 
According to Guilfoyle, engineers | phasize academic and small company 
must “figure out how to make the | research and development efforts. 
optics do more computational work in- Much of the consortium’s funding 
ternally, in order to get over the I/O | will go for optical interconnects. This 
bottleneck.” highly promising area feeds off the 
In Huang’s pipelined architecture, | rapid advances of fiber optics and la- 
99% of the information will be pro- | sers. Here, the hope is to make possi- 
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ceivers. The initial goal is to fabricate 
a monolithic, medium-scale-integration 
on-chip laser, detector, multiplexer, 
and demultiplexer. In electronic/opti- 
cal hybrids, the chips would allow 
subsystem interconnects, boosting sill- 
con performance by 20% to 30%. 

The Jet Propulsion Laboratory, also 
a Darpa contractor, is investigating 
free-space optical interconnects to 
solve clock-skew problems. The idea is 
to route laser clock pulses directly to 
integrated detector chips mounted 
throughout a computer. Holographic 
switches would allow nondelayed dis- 
tribution of the pulse. 

Research exploring fixed versus re- 
configurable switching, to enable 
more powerful optical-computer archi- 
tectures, is also being funded. Noting 
that Darpa runs the strategic comput- 
ing effort, the U.S. counterpart to Ja- 
pan’s fifth-generation artificial-intelli- 
gence project, Neff says, “I would 
like to see the Darpa thrust moving 
toward symbolic computing rather 
than numeric computing.” 

Distinctions blur. Optical comput- 
ing research tends to blur with optical 
signal processing, an area already 
highly developed for military applica- 
tions. This is particularly true in the 


electronic-warfare field, where pat- 


tern recognition and other sophisticat- 
ed tactical aids are being developed. 
Many of the applications are on fight- 
er aircraft, hence the need to pack 


EUROPEANS CONCENTR ATE ON DEV 


megacomputing power into a minia- 
ture space. 

Many large military contractors are 
engaged in independent research ef- 
forts on the leading edge of acousto- 
and electro-optics. A notable effort is 
currently under way at Hughes Re- 
search Laboratories, Malibu, Calif. It 
has been dubbed the Primo, for pro- 
grammable real-time incoherent ma- 
trix-multiplier optical processor. The 


unit is a classical electro-optical modu-’ 


lator in which computing is performed 
as light travels from a source (a light- 
emitting diode, for example), to a de- 
tector. Along the way, the light is 
modulated by a controlling electrical 
signal. The strength of the light is 
proportional to numerical values. 
Currently, a primitive 4-by-4 Primo 
array has been built. Bernard Soffer, 
who heads the Hughes effort, says 
his team is shooting for a 32-by-82 
array, which will perform 10!° multi- 
plications per second, by the end of 
1986. The system is similar to the spa- 
tial-light-modulator class of devices, 
which are the most widely used of the 
special-purpose processors. Primo is 
unique, however, in that it uses inco- 
herent, or nonlaser, light. This trades 
off cheaper construction for potential 
crosstalk problems. Coherent light al- 
lows the bistable systems to use indi- 
vidual devices for multiple gate func- 
tions, and to cross beams of different 
wavelength without interference. LU 





ICE RESEARCH 


Heriot-Watt University, in Edinburgh, Scotland, a leader in optical-switching : 

research, will become the first European participant in the U.S.’s Strategic _ 
Defense Initiative, or Star Wars program. The U.S. government willsoon award _ 
the university a $150,000 contract aimed at bringing the results 7 its cor 


ogy research to a commercial stage. 


The Heriot-Watt team has been studying optical switching in cryogenically : 
cooled indium antimonide crystal. This material switches from a blocking toa | 


transmissive state when illuminated by an infrared laser. In a recent test, OR 


and NOR logic gates were placed 0.5 mm spe ona ge indium Be 


switching speeds, for a data rate of almost 10"? b/s. 


Specialized image-processing systems using bleee- backed thin films of zinc sele- . 
nide are also under study. The film is switched between blocking and transmissive — 
states by the heating effect of a laser. In a practical setup, a holographically formed — 
matrix of beams would illuminate a 1-cm? zinc melee slice, biasing it close to the 


threshold voltage. 


This spatial light modulator, as it is called, is at the heart of most image-processing _ 
systems. An image falling on the array can control the transmission of laser light to the 
output; points that are pushed over the threshold are intensity-modulated bytheimage. _ 
Convolution and pattern matching are performed by simultaneously applying two 
separate images to the SLM. The array’s advantage comes from its inherent paral 


ism, because its switching speed i is in the nanosecond range. 


At the moment, the Europeans offer no contest to Bell Labs’ “effort, although the - 


U.K’s British Telecommunications Ltd., Plessey Co. ple, and General Electric Co. plc., 


are all keeping an eye on developments elsewhere. In Japan, work on optocomputing - 
devices is under way at NEC Corp., Tohoku University in Sendai, and the Tokyo © 
| _-Kevin Smith | 


Institute of Technology. 
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ELECTRONICS WEEK PROBING THE NEWS 


PERSONAL COMPUTERS 
ARE PUTTING THE SQUEEZE ON 
DIGITAL PABX VOICE MAIL 


DESKTOP UNITS ARE BEGINNING TO MAKE INROADS IN THE 
PROMISING STORE-AND-FORWARD BUSINESS 













Imost since the day they ar- 
rived on the scene, personal 
computers have been appro- 
priating growth from exist- 
ing markets by stealing ap- 
plications from larger, more expensive 
machines. Now, microprocessor-based 
desktop units are treading on the prom- 
ising new turf of digital private branch 
exchanges: voice mail. 

Loaded with digital signal-processing 
circuits, new speech-compression algo- 
rithms, telephony interfaces, 
and lower-priced hard disks, 
personal computers are begin- 
ning to ring up sales in the 
embryonic voice store-and-for- 
ward business. Worldwide 
sales of all voice-mail systems 
by U.S. vendors are expected 
to reach $200 million this year, 
which is well beyond double 
last year’s figure of only $80 
million, estimates Raymond L. 
Boggs, consultant for office 
automation at Venture Devel- 
opment Corp. in Natick, Mass. 
Most market projections set 
the 1987 figure at or above the 
$1 billion mark. 

The bulk of revenues in 
voice store-and-forward sys- 
tems now comes from large 
computer-like equipment, with 
some units capable of serving 
several thousand users each. 
But the clear trend is to inte- 
grate messaging features into 
the new emerging voice-data 
PBXs, Boggs notes, and sug- 
gests “that will certainly have 
implications for those trying to marry 
personal computers and voice mail. 

“People shopping for personal com- 
puter-based voice mail will likely be indi- 
viduals or small and medium-sized busi- 
nesses, since larger companies will like- 
ly have that feature embedded in their 
PBXs,” Boggs continues. “But there are 
no rules and no guidelines to the game. 
It’s very: much like the wild West—ev- 
erything still in the formative stage of 
development.” 
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Part of the rule shifting results from 
a continuous stream of new voice-com- 
pression techniques. Most are designed 
not only to reduce the size of “mailbox” 
memory requirements but also to im- 
prove the perceived quality of digitized 
voice when bits of it are missing. 

Technical Ventures, a two-year-old re- 
search and development organization in 
Loveland, Colo., has chosen to put most 
of the complexity of a new compression 
engine into a hybrid speech-processing 


WORLDWIDE VOICE-MAI/IL REVENUES BY U.S. VENDORS 





algorithm. Running the complex voice- 
processing firmware, a simple hardware 
architecture from Technical Ventures 
can reduce standard 64-kb/s speech to 
as low as 8 kb/s while maintaining ac- 
ceptable quality. 

Designed with telephone transmis- 
sions in mind, the proprietary software 
contains a mixture of adaptive, predic- 
tive, and transform-oriented techniques, 
explains Curtis D. Brown, president of 
Technical Ventures. At an 8-kb/s com- 


pression rate, users can place about six 
minutes of speech on a conventional 5%4- 
in. floppy disk. 

The algorithm, which also supports 
16- and 24-kb/s rates, is divided between 
the on-chip read-only memory of an In- 
tel Corp. 8051 microcontroller and an 
NEC Corp. 7720 digital signal processor. 
The speech-processing algorithm for the 
8051/7720 combination is being licensed 
by Technical Ventures. 

“It is intended to be a low-cost, simple 
hardware system, and _ there- 
fore we have maximized the 
complexity of the algorithm to 
get the most natural-sounding 
speech at the low bit rates,” 
says Brown. “We have not 
made any fundamental break- 
through in algorithm technol- 
ogy, but it did take several 
man-years to research the 
state of the art and select the 
right kinds of things for a sim- 
ple chip-set architecture.” 

The speech-compression _al- 
gorithm—which its creators at 
Technical Ventures haven't 
named yet—contains linear 
predictive coding (LPC) for 
spectral analysis of voice. But 
at the same time it also con- 
tains some sophisticated time- 
domain features to prevent the 
“corruption of nonspeech-like 
sounds over standard phone 
lines,” explains Brown. The 
blending of time-domain and 
LPC .features prevents voice 
messages from becoming gar- 
bled when more than one 
speaker is talking, Brown adds. 

A prototype for a personal computer 
add-on board has a standard codec cir- 
cuit to digitize incoming analog telepho- 
ny speech to a standard 64-kb/s rate. 
The data is then repeatedly operated on 
by the 8bit microcontroller and DSP 
chip, which operate both synchronously 
and asynchronously with each other. As 
the speech data moves through the pro- 
cessing steps, it is buffered in standard 
static random-access memory. The com- 
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Mass., has a store-and-forwarding sys- | expected to provide about the same 
tem called Watson for IBM PCs and | amount of compression muscle as TI’s 
compatible units. Using a proprietary | current 32010, but once the voice has 
compression algorithm developed by its | been processed, it will be able to do 
researchers and a 32-bit TMS32010 digi- | more things with the digital speech. 
tal signal processor from Texas Instru- Currently, chip customers are using 
ments Inc., Natural Microsystems is of- | the 32010 to digitize speech in rates 
fering storage rates of 32, 24, and 12 | ranging from standard 64 kb/s to as 
kb/s. | low as 100 b/s. (Standard compression 
“We developed every last bit of the | rates, however, are 2.4, 9.6, 16, and 82 
compression algorithm—no pun intend- | kb/s.) TI recently released application 
ed,” quips Charles T. Foskett, president | design material showing how the 82010 
of the firm. Besides the voice-mail offer- | can be used to convert speech to 32 kb/s 
ing, the compression algorithm is being | using adaptive predictive pulse-code 
used in Watson packages for telemar- | modulation (ADPCM). 
keting, voice-response systems, and The company says the technique con- 
dictation. , forms to the recently proposed 32-kb/s 
“One of the reasons for selecting the | digital-network transmission standards 
32010 was that we knew the 32020 [the | from the International Consultative 
next-generation DSP chip, samples of | Committee on Telegraphy and Telepho- 
which are now being given out by TI] | ny (CCITT). 
would be coming along,” he remarks. On the systems side of the business, 
“Eventually, we will take advantage of | TI’s Data Systems Group in Austin is 
it, but not right away, because the 32010 | working with several unnamed voice- 
is doing pretty well and TI is just now | mail systems houses to develop store- 
getting the chip price into the range | and-forward messaging systems for its 
where it is acceptable to us.” business computer products, such as the 
With Natural Microsystems’ 12-kb/s | IBM PC AT-compatible Business-Pro 
rate, about five minutes of speech can | [KlectronicsWeek, March 25, 1985, p. 


pression is performed continuously in 
real time, Brown adds. 

Competitors already marketing voice- 
mail packages for IBM Corp. Personal 
Computers and the host of compatible 
look-alikes face a difficult choice when it 
comes to deciding how much to spend 
on compression research, notes Anil 
Sood, vice president of engineering and 
advanced development at CMC Interna- 
tional Inc. of Bellevue, Wash. For about 
a year, CMC has been offering its PC 
Dial/Log products for noncompressed 
digital voice mail. 

“We opted not to go with compression 
of speech because we did not want qual- 
ity to be an issue and because prices 
were expected to drop on hard-disk stor- 
age,” says Sood. “The hard-disk prices 
are really coming down, with disks cost- 
ing $2,500 nine months ago now priced 
at $1,000.” With its speech-processing 
technique, CMC can store nearly 50 min- 
utes of voice messages on a 10-mega- 
byte hard disk. 

CMC uses adaptive delta-slope modu- 
lation to digitize speech. “We went with 
this technique because it offers the best 
alternative for quality, runs on the least 
complicated circuitry, and a low sam- 
pling rate is often required,’ explains 
Sood. “The sampling-rate characteristics 
benefit the [personal computer] side of 
the system because it more easily per- 
forms other computing applications like 
word processing simultaneously.” 

Off the shelf. CMC is selling an IBM 
PC expansion-slot board with signal-pro- 
cessing circuitry made from off-the- 
shelf logic components. The standard 
PC Dial/Log has a retail price of $599. 
A concurrent PC Dial/Log package, 
which can perform voice messaging in 
background to other application §soft- 
ware, sells for the same amount. 

“The PC-based voice-mail products 
are now at the stage where data mo- 
dems were several years ago. The mar- 
ket is not yet that competitive, and I 
think part of the reason is the hard 
benefits of voice mail have not quite hit 
home,” says Sood. “The initial reaction 
to PC-based voice mail is, ‘Gee, is this 
an answering machine?’ ” 

Some personal computer-based voice- 
mail systems can serve as a computer- 
based telephone answering machine. 
Some larger systems can also send and 
edit messages. Computers can be pro- 
grammed to automatically dial ex- 
changes at designated times, repeating 
calls until the voice message is success- 
fully delivered. Some systems allow ad- 
ditional voice notes to be attached to 
incoming messages before they are for- 
warded to a new telephone-exchange 
address. 

Taking the speech-compression route 
to delivering voice-mail products, Natu- 
ral Microsystems Corp. based in Natick, 
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Teamwork. Technical Ventures’ speech-processing algorithm is divided between the Intel 
8051 microcontroller and the NEC 7720 digital signal processor. 





be stored on a conventional 360-K-byte | 16]. For nearly two years, TI has been 
floppy disk. The higher-quality 32-kb/s | offering 2.4-kb/s speech-compression 
rate will place 1.5 min on a floppy disk. | rates on its 8088 microprocessor-based 
The 24-kb/s mode will place about 15 | personal computer. The 2.4-kb/s rate, 
minutes of speech on 2.5 megabytes of a | like its recently announced 9.6-kb/s rate, 
hard disk. On the market since last fall, | is produced by an LPC technique. 
the Watson voice-messaging product Pitch-excited LPC—a technique that 
costs $598. relies more heavily on vocal track 
TI’s work. TI’s Data Systems Group | sounds such as pitch or frequency com- 
in Austin, Texas, and its MOS proces- | pared with nonvoiced sounds in speech 
sor-chip operation in Houston are both | caused by air movement—often suffers 
working independently to push the state | when it is sent over standard phone 
of the art in speech-compression technol- | lines because the frequency of pitch is 
ogy for small computers. On the silicon | at or below the low end of telephone 
front, TI has just begun to offer sam- | response (about 100 Hz). 
ples of its 82020, which is capable of two TI is promoting its ADPCM-encoded 
to three times faster throughput than | 32-kb/s speech for telephony use. A new 
the 32010. speech-processing board, based on the 
The 32020 also has more off-chip | 32010, offers all three rates from TI and 
memory-addressing capability [Elec- | sells for $995. Application and develop- 
tronicsWeek, Feb. 11, 1985, p. 20]. It is | ment software is extra. OC 
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JAPANESE QUIT 
ON IBM SOFTWARE, 
TURN TO UNIX 









THE SEARCH FOR A STANDARD OPERATING SYSTEM LEADS TO AT&T 
AFTER YEARS OF TRYING Lh GET THROUGH IBM’S BARRIERS 
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hen Japanese computer- 
software pioneers 
plunged into that brave 
new world more than a 
decade ago, they took | 
two paths. One band, lead by Hitachi | ~ 
Ltd. and Fujitsu Ltd., cut out after IBM | 
Corp. The other, following NEC Corp.’s 
lead, struck out on scattered, indepen- 
dent tracks, linked only by their non- 
compatibility with Big Blue. 

But the two-path approach to soft- 
ware operating systems is changing in 
Japan. In recent years, the country’s 
computer giants have felt the sting of 
IBM’s efforts to keep its operating sys- 
tem proprietary and have begun search- 
ing for a neutral software standard. For 
the first time in a decade, the major 
Japanese computer makers are looking 
at a third road: AT&T Bell Laboratories’ 
Unix operating system. And most of 
them like what they see. 

“We've got to find another standard,” 
says Susumu Tomioka, manager of the 
Fujitsu software division that is develop- 
ing Unix for the leading Japanese com- 
puter firm. “We’re moving away from 
the IBM system, and Unix is the stron- 
gest third candidate for that.” 

“Unix presents a significant standard 
for the Japanese,” says Chris Christian- 
sen, senior analyst with the Boston mar- 
ket research firm, the Yankee Group. 
“It frees them to do what they know 
best—be hardware vendors.” 

Following the market. The Japa- 
nese computer vendors are following 
the American market closely. Analysts 
in Japan point out that a movement to- 
ward Unix-based operating systems is 
inevitable considering their increased 
popularity in the U.S. market. Indeed, 
the Japanese search for a software stan- 
dard has an importance that extends be- 
yond the local market. Despite great ef- 
forts, none of the Japanese personal 
computer makers yet holds even 1% of 
the U.S. market. 

Although many American analysts as- 
cribe the problem to marketing and dis- 
tribution, many Japanese manufacturers 
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think their real weakness is in software. 
By finding a neutral operating-system 
standard, the Japanese may better pene- 
trate international computer markets in 
ways that so far they have failed to do. 
In its long-term strategy, Japanese in- 
dustry has until recently all but ignored 
the Unix workhorse, an operating sys- 
tem developed by Bell Labs almost two 
decades ago. But in the past year, the 
rising tide inching up to Unix has be- 
come a veritable flood. 

Since last spring, most of the major 
computer firms in Japan have come out 
with new machines able to run on a 
Unix-based operating system and appli- 
cation software. Last May, NEC added 
a Unix operating system to its reper- 
toire for the 9800-series personal com- 
puter, the 16-bit office-automation tool 
that is taking the Japanese market by 
storm. In 1982, Toshiba Corp. worked 
with AT&T to develop the first Japa- 
nese-language Unix-based operating 
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joint-venture partner, Amdahl Corp., is 


- most important standards in operating- 







system and last February came out with 
the UX-300 FII Tosbac minicomputer, 
which retails for $16,000. In just three 
months, Toshiba has sold more than 
2,000 units. 

And just last month, Fujitsu began 
selling both a Unix-based M-series main- 
frame, the best-selling machine of its 
class in Japan, and an $-8000-series su- 
perminicomputer. Fujitsu, which devel- 
oped the operating system with its U.S. 






























































the first Japanese company to come out 
with the Unix operating system on a 
mainframe computer. 

“Unix is going to become one of the 








systems software in Japan,” says Yuichi 
Murano, a computer industry analyst 
with Dataquest Japan Inc. 

Hitachi planners are sticking their 
necks out even farther. “Top managers 
at Hitachi now feel that in the future 
Unix will be the major operating system 
in Japan,” says a Hitachi executive. 

Hitachi, previously one of the most 
ardent of the IBM-plug-compatible man- 
ufacturers, is putting its money where 
its port is. Last July, the company put 
on the market a $15,600 Unix-based 
minicomputer, the E-7100. Some 50 of 
the E-7100-linked work stations have al- 
ready been sold. 

Needs a standard. It is perhaps iron- 
ic that the Japanese are seeking to 
make a standard out of Unix. Some ana- 
lysts point out that Unix, of which some 
30 different versions exist, is itself in 
dire need of a standard. 

Over the years, Bell Labs has re- 
leased innumerable updates of the origi- 
nal version IV, including versions VI, 
VII, 32V, and System III, which inte- 
grates 32V, Programmer Workbench, 
and Version VII. Then Bell Labs came 
out with System V, Release 1.0, and last 
year Offered Release 2.0. As if that 
were not confusing enough, numerous 
clients have created their own versions, 
the most famous being Berkeley 4.2BSD 
(commonly called Berkeley 4.2), which 
was developed by the University of Cali- 
fornia at Berkeley. 
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Nor is the Unix operating system all 
things to all users. For all its years in 
existence, it still has plenty of bugs. For 
one, it is weak on number crunching. 
“Unix has a long long way to go before 
it will be used heavily in data process- 
ing, banking, and process control,” says 
Fujitsu’s Tomioka. 

Users also report that Unix has secu- 
rity problems. “The worst thing about 
the operating system is its security and 
file recovery,” says Tomioka. This weak- 
ness sometimes results in files dissolv- 
ing into the beyond. He is quick to point 
out, however, that those weak points 
are now “being enhanced.” 

And there is still a dearth of nontech- 
nical applications programs for the gen- 
eral consumer. But most industry ana- 
lysts do not see that as the ultimate 
weakness. Says the Yankee Group’s 
Christiansen, “Applications are honey to 
bears. Put in a good installed base and 
they’ll come.” 

Fostering wider use. In spite of the 
problems, Japanese computer makers 
have good reason to hitch their wagons 
to Unix. Bell Labs, in a gesture of open- 
ness designed to foster its wider use, in 
1974 began licensing the Unix operating- 
system source codes to its customers. 
This move has allowed clients to add to 
or alter the system as their needs dic- 
tate. Such a feature has been especially 
attractive to Japanese firms that  be- 
came computer literate when good Japa- 
nese-language application programs 
were scarce or nonexistent. 

Though the current wealth of Japa- 
nese-language application programs on 
the market is changing the way Japa- 
nese companies approach software, 
many of them still prefer to tailor their 
own company-specific work-station soft- 
ware applications rather than run stan- 
dard programs. Says Christiansen, “The 
fundamental strength of Unix is that 
Japanese firms now have the operating 
system and tools to develop what they 
need: screen displays, language, and 
data bases.” 

The fact that the customer can juggle 
operating-system resources is especially 
useful when running a graphics-heavy 
language like Japanese. The thousands 
of kanji characters each require 2 bytes 
of memory to process and need at least 
a 16-bit data path to handle the load. 

For years, Japanese computer engi- 
neers have had to learn to float Japa- 
nese-character applications on top of an 
English-language-based operating sys- 
tem. Access to the source codes means 
they no longer have to wait around for 
U.S. engineers to get around to develop- 
ing Japanese-language applications 
packages for them. 

And the Bell Labs operating system is 
written in C, one of the most widely 
known computer languages in Japan. 
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Unix was introduced in Japan in 1976 
and, just as in the U.S., it was licensed 
to key universities, among them the 
leading Tokyo University and Tokyo In- 
stitute of Technology. 

Unix’s Programmer’s Workbench, 
generally run on Digital Equipment 


Corp.’s VAX superminicomputers, has 


become one of the top software writer's 
programs in Japan, and has raised 
scores of software-engineering students. 
And, as computer makers know well, 
engineers don’t soon forget their tutors. 
That pool of graduating engineers is a 
made-to-order client base. “Everybody 
knows Unix,” says the Hitachi manager. 








Power player. Office automation and the 
need for powerful software is an advantage 
for Unix, says Makoto Asoh, manager of soft- 
ware licensing for AT&T Unix Pacific Co. 


“That is the biggest reason why it is 
becoming dominant in Japan.” 

The trend toward power in office 
automation is also playing to Unix’s ad- 
vantage in Japan, says Makoto Asoh, 
manager of software licensing at AT&T 
Unix Pacific Ltd., the licensing agent 
for Asia. Office automation, claims 
Asoh, is moving more toward systems 
that require coordination, such as local- 
area networks and multiuser systems. 

However, MS-DOS, the leading per- 
sonal computer operating system, 1s 
made for the single user. AT&T’s an- 
swer is Xenix, recently released in an 
updated form by Microsoft Corp. for 
use in multiuser work stations. 

Japanese industry is not the only ea- 
ger Unix customer. Last April, the Min- 
istry of International Trade and Indus- 





try started a five-year effort to coordi- 
nate researchers from private industry 
to work on various software develop- 
ment programs. 

In the Japanese government’s rush to 
make the country’s computer industry 
software-independent, MITI has chosen 
Unix as its primary software tool and 
standard. Most of MITI’s research and 
development programs for computer-aid- 
ed design and work stations will be 
Unix-based, says Masaya Yasui, assis- 
tant director of the ministry’s Data-Pro- 
cessing Promotion Division. 

“It is really necessary to develop a 
software standard and Unix is excellent 

TT for software develop- 
ment and R&D,” he 
says. Partly to help 
Japanese industry 
build that standard, 
MITI is pumping $100 
million into a major 
software development 
program over a five- 
year period. 

Nippon Telegraph & 
Telephone Corp., the 
newly privatized tele- 
communications giant, 
is also negotiating on 
behalf of six Japanese 
computer companies to 
come to an agreement 
on a Japanese Unix 
standard. NTT is ask- 
ing AT&T to accept its 
recommendations on 
character codes, lan- 
guage related com- 
mands, kanji-character 
input and output, and 
editors. Asoh of AT&T 
Unix Pacific predicts, 
“TI expect we'll accept 
their suggestions soon.” 

It is too early yet to predict whether 
the Japanese will be successful in devel- 
oping an industrywide software operat- 
ing-system standard based on Unix. But 
initial signs are encouraging. For exam- 
ple, since opening its Tokyo office last 
July, AT&T has cut its licensing proce- 
dures down from six months to a matter 
of weeks. And the number of source- 
code licenses for central processing 
units has shot up 61% in the last year, 
compared with about 40% for the U.S. 
Unix market. 

Fujitsu, which hopes to sell 50 sys- 
tems in the next three years, has re- 
ceived dozens of requests for informa- 
tion from potential customers in the 
past few weeks. 

Still, despite their best efforts, Japa- 
nese makers will have a hard time 
breaking away from the shadow of Big 
Blue. IBM offers Unix for several of its 
computer systems, ranging from the 
IBM PC to mainframes. LO 
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ROBOTS ARE CRAZY 





ABOUT IT 





The new ISOTOP case trom Thomson 
Semiconductors is the solution to the 
problems encountered within industrial 
market in such demanding qopiications as 
motor control. switching power supplies, 
servomotors for machine tools and robotics. 
e /nnovative, it offers an insulation of 
2.5 KVpye between the semiconductor 
substrate and the mounting flange. 

e Powerful, it handles currents up to 
100A. 


e fconomic, it reduces assembly costs 
enabling several components to share a 


single heat-sink. 

e Adaptable, it surts a wide vanety of 
applications. 

e Universal, all Thomson Semiconductors’ power 
switches can be supphed in ISOTOP case. 


No wonder robots are crazy about it 
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THOMSON SEMICONDUCTORS introduces a comprehensive 
range of insulated power transistors, Daringtons and fast 
recovery rectifiers, housed in the new ISOTOP case, that satisfy 
current industnal market requirements. 

These insulated devices permit considerable monetary 
Savings : 
@ Lecreased mounting costs 

wiring through PCB's — wiring by copper bus bars—a com- 
mon heat-sink for several components. 
e educed RFI phenomena 

very low parastic capacitance — heat-sink grounded to both 
shield and chassis. 
@ /ncreased safety 

internal insulation of 2.5 kVpyyc(50 Hz'lms)— safer cons- 
truction, no Mica insulation— very|low thermal resistance 
between junction and case. 
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APPLE TRIES AGAIN 
TO BLAST OFF IN JAPAN 


A textbook case in how not to do business in Japan, Apple Japan 
gets a new president, new software, and a new marketing strategy 






rosewood office and remaining clois- 
tered all day. Krugler agrees that the 
wind has shifted: “The Apple office in 
Tokyo is beginning to look like Cuperti- 
no,’ with boxes filling the hallways and 
piled in the executive offices. “We’re 
definitely turning it around.” 

Perhaps just as important, Cory is not 
looking back: “As a company, we start- 
ed in January,” he says. “Apple Japan 
now really feels like a startup.” For 
something to succeed in the Apple orga- 
nization, someone must crusade for an 
idea. Cory is crusading for the Apple 
cause in Japan. And he is getting sup- 
port from the highest levels in Cuperti- 
no. Apple has dispatched one of its top 
salespersons, Fred Scherrer, who spent 
eight years in Japan, to head the sales 
team there. 

Apple cofounder and chairman Steven 
Jobs, who recently completed a two- 
week tour of Japan, is turning more at- 
tention there. “After a couple of false 
starts, we are finally happy with our 
distribution system in Japan,” he told 
reporters last month. 

Yet Cory faces some massive obsta- 
cles. Though it ranks as the No. 2 per- 
sonal computer maker in the U.S., Ap- 
ple’s $1.5 billion in sales last year is still 
small compared to the Japanese giants 
it is taking on. NEC Corp., which holds 
45% of the personal computer market 
there, had consolidated sales of more 
than $8 billion in 1984. That is not to 
mention other billion-dollar companies 
like Fujitsu Ltd. and Sharp Corp. Even 
in its home market, Apple has not fared 
that well against the huge IBM Corp. 

Kiss of death. But neither is IBM 
doing so well in Japan. Apple’s U.S. 
nemesis is slipping in its No. 2 ranking 
in mainframe computer sales and has 
grabbed little more than 2% of the low- 
end Japanese personal computer market 
with its kanji-capable JX model, oriented 
toward the local market. When IBM 
canned the PCjr last month, it also gave 
the JX the kiss of death—the JX runs 
on PCjr software. 

“It is not exactly lke Bambi meets 
Godzilla,” says Mark Kopinski of Sanyo 
Securities Corp., Tokyo, referring to Ap- 
ple’s prospects. “It will be an uphill bat- 
tle. But at least they have a chance.” 

Not everyone shares that optimistic 
view. “It will be difficult,” says Yuichi 
































Tokyo operation by bringing in more Japanese 
A Computer Inc. has already | salespeople, with plans to double the 
gone into the history books as one | staff to 40 by next fall. He has also 
of the most outstanding examples of | kicked off a major new marketing strat- 
American entrepreneurship—despite its | egy aimed at universities and key corpo- 
current problems in the U.S. market. | rate accounts. 
Yet few examples of American business | — More than the organization is being 
failure overseas are more dismal than | rebuilt. Apple engineers are now devel- 
that of Apple Computer Japan Inc. oping Japanese-language software pro- 
Apple Computer’s Japanese history is | grams for the Macintosh and Apple II. 
a textbook case of how not to do busi- | Just last week Ergo Software Inc. in 
ness in Tokyo. Besides having gone | Tokyo, which has been working with 
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Adaptation. As part of a drive to adapt its products to the Japanese culture, Apple Japan will 
market a Macintosh that allows the use of Japanese characters for word processing. 








through three distributorships since | Apple in Japan, announced a Japanese- 
1978, Apple has been trying to peddle an | language word-processing program for 
English-language software-driven prod- | the Macintosh. 

uct to a people who, despite their best That is just an appetizer, says Ken 
efforts, are not proficient in English. | Krugler, one of the top software engi- 
Sales reflect the problems and resis- | neers on the Macintosh team, who is 
tance: Dataquest Japan Ltd. estimates | directing the adaptation of Apple’s ma- 
that last year Apple Japan sold fewer | chine for the Japanese market. The next 
than 10,000 units in a personal computer | product, out by year end, will be a truly 















market of 1.09 million. Japanese-language productivity tool, the | Murano, an industry analyst with Data- 
Right stuff. All that is changing, | KanaMacintosh. quest in Tokyo, about Apple’s future in 
claim Apple executives in Tokyo. Last This heart-and-mind transplant is | Japan. Murano notes that sales of the 






Macintosh in Japan by the end of last 
year had not even reached 1,000 units. 
“It is a pretty dark situation,” he says. 

Murano cites several reasons for Ap- 
ple’s lack of success in Japan. One is the 
sales distribution channels. Apple’s main 
distributor is Canon Inc. But Canon, a 
leading copier maker, “has no personal 
computer image,’ he says. Nor does 


summer the subsidiary’s former presi- | bringing about an important change in 
dent was shown the door and Robert D. | the Tokyo office. When he first visited 
Cory stepped into the breach. Cory, 35, | Apple’s Japanese operations last fall, re- 
certainly has the right stuff, Silicon Val- | calls Cory bluntly, “Apple Japan was 
ley style; with an MBA from Stanford | not Apple.’ Management’s decision 
University, he has worked for SRI In- | making was authoritarian and top-down, 
ternational, the Boston Consulting | rather than participative and hands-on. 
Group, and Atari Ine. Employees relate stories of the for- 

Cory is adding muscle to the Tokyo | mer president retiring to his spacious 
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Canon have the strength of an electron- 
ics conglomerate, or kezretsu, to ensure 
Apple’s survival in the market, Murano 
says. If an organization doesn’t line up 
with one of the powerful keiretsu, it is 
“really tough to do business in Japan,” 
he points out. 

Canon also sells its own personal com- 
puter, which competes to some degree 
with Apple’s. 

Ad cited. Another problem is the 
company’s marketing and advertising 
approach, says Murano. One ad, for ex- 
ample, that featured a Buddhist deity 
holding an apple (an ad for which Apple 
actually won a local newspaper award) 
was inappropriate, he believes. Murano 
adds that, “In the U.S., Apple is known 
as the American Dream, but in Japan, 
nobody knows what that stands for.” 

Then too, Macintosh has had trouble 


competing in price. For $3,000, a cus- 





APPLE COMPUTER INC. IS NOT AMONG THE MARKET LEADERS IN JAPAN 





tomer can get a low-end Mac or a faster 
16-bit NEC 9000 series machine with a 
hard disk, Murano says. Price is one 
reason that students who five years ago 
cut their computing teeth on cheap but 
dependable pirated Apples are now run- 
ning NEC machines, without moving on 
to the real thing. 

Apple itself appears undaunted by the 
Japanese silicon jungle. The first step 
toward “localization” of the software 
support has been to develop a Japanese 
word-processing program (Japanese 
uses Chinese characters, called kanji, 
and native phonetic characters, called 
kana) that requires a fundamental 
change in the way the microprocessor 
handles the characters. An 8-bit data 
path is sufficient for the average Ro- 
man-language alphabet and all accesso- 
ry keys, but a Japanese word processor, 


Mens must handle more than 2,000 


characters, needs a more 
| powerful 16-bit data path. 
} At the heart of the new 
program is an attempt to 
maintain the same soft- 
_| ware code that drives the 
| many English-language 
| Mace programs, while 
| patching in a Japanese- 
| character capability, ex- 
| plains Krugler. With a 
| kanji window loaded into 
the program through a 
special conversion code, 
| the user can obtain a kanji 
| capability for character in- 
| put and printing. 
| The trick will be to 
modify the system soft- 
ware stored in the Macin- 
tosh’s read-only-memory 
chip to change the run- 
time environment perma- 
nently, he says. Japanese 
character parsing—that 


Settling in. Instead of shut- 
tling between Cupertino and 
Tokyo, Apple Japan presi- 
dent Robert D. Cory will soon 
move to Japan. 


Note: Market share figures may not equal 100 due to rounding off 
SOURCE: DATAQUEST JAPAN LTD. 
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is, sorting out the proper kanji character 
from a list of homonyms presented on 
the screen—is usually done manually on 
the screen. Krugler is trying to get the 
system software to do most of the pars- 
ing work. 

“An input window appears on the 
screen, into which the user types kana 
characters,” he says. The user can do a 
minimal amount of editing after finish- 
ing the text input. This parsing system 
is 100% correct 50% to 80% of the time. 
Krugler claims the system is “pretty 
hot. It is the best out there for kanji 
parsing.” 

All of this parsing takes power and 
memory—qualities that the Mac system 
has long been strapped for. Apple is 
now marketing 128-K and 512-K Macs in 
Japan, but the real tool will be the Hy- 
perdrive—a Macintosh fitted with a 10- 
megabyte internal hard disk that fea- 
tures extra-rapid conversion, an impor- 
tant quality for a system that will have 
an overlarge dictionary, Krugler says. 

The Hyperdrive, made by General 
Computer Corp. of Cambridge, Mass., 
will form the basis of the true Kana- 
Mac, he says. That, coupled with a 300- 
dots/in. laser printer (being developed in 

the U.S. by Adobe Systems Inc.), will 
form a product that is two to three 
years ahead of anything now on the 
Japanese market, he says. Apple will 
market it in the $4,000 range (with one 
laser printer being shared by an aver- 
age of seven computers), about the 
same price of the APC 38, NEC’s most 
popular 16-bit office computer. 

Marketing blitz. Having just com- 
pleted a marketing blitz aimed at the 
foreign business community in Japan, 
Apple is now following up with a major 
two-pronged drive toward large Japa- 
nese corporate and university accounts. 
Apple is building a consortium of major 
universities in Japan, as the firm has 
done successfully in the U.S. (where Ap- 
ple holds 50% of the educational mar- 
ket), to offer discounts to students in 
the hopes of getting them hooked on its 
machines. 

Though Apple officials initially are op- 
timistic about their chances, they admit 
that problems exist. Besides legal and 
cultural differences, the logistics of set- 
ting up such a consortium are more dif- 
ficult because Japanese university de- 
partments tend to be more independent 
in nature than those in the U.S. 

In keeping with Apple’s general plan 
to develop more credibility and visibility 
in the business market, the company 
hopes to have 10 to 12 large corporate 
accounts within the next few years. Ap- 
ple hopes to reach sales of $100 million 
in Japan in three years. Sales manager 
Scherrer is optimistic because he says 
sales jumped 30% in the last two months 

alone. Jonathan Joseph 
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NEW CAN-DO 


Munich 
B’ the end of the decade, Jiirgen 

Knorr wants Siemens AG to attain a 
leading position in semiconductor tech- 
nology, on a par with top-ranking firms 
in Japan and the U.S. But as the newly 
appointed vice president for semiconduc- 
tor manufacturing and product develop- 
ment in the firm’s Components Group, 
Knorr faces an uphill battle. 

Yet he’s confident his firm’s financial 
clout, engineering resources, and new- 
found determination will make it a con- 
tender in world markets. The Munich 
firm is by far the country’s biggest elec- 
trical/electronics producer, with total 
sales last year of nearly $17 billion. 

As the first step the company has tak- 
en in the Aufholjagd—a buzzword in 
German industrial circles meaning ‘the 


catch-up race,’ Knorr cites the Mega 


project. It entails developing, together 
‘with N.V. Philips of the Netherlands, 1- 
Mb memory chips by 1987 and 4-Mb ver- 
sions by 1989 [Electronics Week, Oct. 29, 
1984, p. 28]. Knorr also wants to 
strengthen production of power and op- 
toelectronic devices, as well as “empha- 
size high-speed bipolar logic integrated 
circuits, and push CMOS technologies.” 

Special markets. Further detailing 
his product philosophy, he adds that, 
“We intend to stay out of the mass mar- 
ket for components and, instead, stress 
the customer- and applications-specific 
circuits business.” This means gravitat- 
ing toward special ICs for telecommuni- 
cations, data processing, measuring and 
control, and entertainment applications. 
He especially foresees business opportu- 
nities in the last area. 

Knorr, 52, exudes a true “can do” 
spirit. He’s one of the new breed of Sie- 
mens managers determined to trans- 
form their company from the slow-mov- 
ing, unimaginative organization it was a 
few years ago into a fast-paced, innova- 
tive high-tech firm. 

Along the way to the goal of making 
Siemens a top semiconductor house, 
Knorr wants to help keep sales growing 
at an above-average pace. Of last year’s 
total components business of around 
$860 million, nearly 60% was in semi- 
conductors. Sales of ICs alone came to 
about $270 million and are expected to 
go to more than $700 million by the end 
of this decade. 

As for the current state of the semi- 
conductor market, Knorr thinks the 
West German business cycle is still 
heading down while the U.S. market is 

stabilizing. At Siemens, the latest book- 
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KNORR TYPIFIES SIEMENS’ 








ATTITUDE 
































Major player. JUrgen Knorr, one of the new 
breed of Siemens managers, wants his firm to 
play a major world role. 












to-bill ratios are 0.9 for discrete devices 
and 0.7 for ICs. | 

This has led to hiring freezes and pro- 
duction trimmings at Siemens. Knorr 
says Siemens will continue spending on 
research and development, however, 
“because in the long run we expect the 
semiconductor business to grow at rates 
well above 20% a year.” —John Gosch 






























COATES BANKS ON 
INDUSTRY SLUMP 
FOR BETTER SALES 


Sunnyvale, Calif. 
VY incent Coates is one of the few peo- 
ple who figures the tenacious slump 
in the semiconductor industry may actu- 
ally help his business rather than hurt 
it. Coates is founder, president, and 
chairman of Nanometrics Inc. of Sunny- 
vale, Calif., a maker of 5 an 
chip-measurement and 
-Inspection systems. 
“We don’t expect a 
glorious year like last 
year,’ admits Coates, 
who raised $7 million for 
Nanometrics in a public 
offermg last December 
and ended fiscal 1984 
with net sales of $30.1 
million, an increase of 
52% over 1988. Yet he 
claims that despite the 
slump, “all the major 
semiconductor manufac- 
turers are barreling for- 
ward. Sophisticated de- 

































vice completion is their principal mode 
of generating increased profit. The com- 
panies who finish the good stuff first 
will get those higher profits.” 

For that reason, Coates says, contin- 
ued investment in research and develop- 
ment in all phases—including wafer- 
measurement and -inspection systems— 
is the semiconductor industry’s “light at 
the end of the tunnel.” If that light is 
fluorescent, Nanometrics may have put 
it there. At Semicon, the company intro- 
duced a linewidth measurement system 
called Nanoline 5, which uses fluores- 
cent light to make precise measure- 
ments of submicron features down to 
0.5 wm. Major semiconductor manufac- 
turers had heard about the product be- 
fore its announcement, and Coates says 
they are beating on Nanometrics’ door 
to get the units. 

Squeeze is on. “The big companies 
are squeezing geometries,” says Coates. 
He hopes the company’s breakthrough 
into submicron geometries with both the 
Nanoline 5 and its new, stable, high- 
brightness electron source called the 
Zee gun, for use with the company’s 
scanning electron microscopes, will help 
Nanometrics maintain its market share. 

Nanometrics’ performance in the U.S. 
market may be moot if the export situa- 
tion doesn’t improve, however. Coates 
says 50% of Nanometrics’ business is 
from overseas—Europe, Japan, and in- 
creasing amounts from Taiwan, Korea, 
and Singapore. The company opened a 
wholly-owned manufacturing and engi- 
neering subsidiary, Nanometrics Japan 
K.K. in 1984. “We’re also receiving ma- 
jor orders from the People’s Republic of 
China,’ he says, but reports that the 
company can’t deliver them because ex- 
port restrictions have indefinitely tied 
up delivery of several systems to Chi- 
nese government plants that want to be- 
gin production of semiconductors. 

“It’s a bad and sad situation,” la- 
ments Coates, insisting that export-li- 
cense problems could be smoothed out 
without endangering national security. 
The Semiconductor Equipment and Ma- 
terials Institute lobbies 
Congress sporadically to 
break what he terms an 
“ideological jam,” as op- 
posed to a logjam of 
high-tech exports—but 
with little success. It’s a 
problem he sees as cru- 
cial to the long-term suc- 
cess or failure of the 
U.S. semiconductor in- 
dustry. —Denise Caruso 


] 


R&D need. Coates of Nan- 
ometrics believes the semi- 
conductor industry must in- 
vest in research and devel- 
opment to snap its slump. 
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The New 172 R: 


e put Centigri 
-1n Civvies to — 
Save you mone 









Now you can have your cake and 
eat it too! The quality and 
performance— in fact, the same 
mechanism as a military TO-5/ 
Centigrid relay at prices you can 


afford for your commercial designs. 


The secret is automation. It 
permits us to cut costs without 
cheapening the design. We’ve 
designed and built our unique 
equipment which not only speeds 
production, but insures quality. 
For example, our microproces- 
sor-controlled header assembly 
system automatically tests the 





subassemblies while they are being 
produced, cutting down on 
human error and insuring built-in 
reliability. 

The 172 gives you all the 
popular Centigrid physical 
advantages: the rugged uniframe 
construction; the miniscule .14 
sq. in. footprint; the .100 grid 
lead spacing for direct pc board 
plug-in without spreader pad, 
which retains the low .375 in. 
total profile. 













advantages of twenty years of 
TO-5 leadership: a dependable, 
low power DPDT relay that has 
excellent RF characteristics up 
through UHEF, and the proven 
performance and reliability of 
TO-5 technology. 

If you’d like to know more 
about how to get military type 
performance without paying for 
the uniform, call or write today. 


But perhaps even more impor- “© TELEDYNE RELAYS 


tant, you get all the technical 


Innovations In Switching Technology 


12525 Daphne Ave., Hawthorne, California 90250 « (213) 777-0077 
European Hatrs: Abraham Lincoln Strasse 38-42 « 62 Wiesbaden, W. Germany 06121-7680 
Belgium Sales Office: 181 Chaussee de la Hulpe « 1170 Brussels (2) 673-99-88 


U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW 5 9QQ « 01-897-2501 


Japan Sales Office: Nihon, Seimei Akasaka Building « 8-1-19 Akasaka, Minato-Ku Tokyo, 107 Japan (03) 403-8141 


38 Circle 38 on reader service card 
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hanks to new materials, innovative packaging, and 

more automated manufacturing, today’s relay has 

been substantially reduced in both size and cost. In 

other ways too, the basic electromechanical relay 

has changed rather dramatically during recent 
years, influenced in part by Japanese competition with the 
U.S. for market share and in part by new technology. Pro- 
gress in the relay industry these days is marked by the ability 
to cultivate new applications and to develop a new generation 
of relays based on photovoltaics, integrated-circuit technology, 
and hybridization. 

In its simplest definition, a relay is an electrically controlled 
device that opens or closes an electrical contact to affect the 
operation of other devices. Now, however, the definition en- 
compasses solid-state and optoelectronic configurations with 
no moving parts. In any form, the relay’s salient feature is its 
extremely high resistance when open and its very low resis- 
tance when closed, which provides excellent isolation. 

The U.S. relay market now has strong competition from the 
Japanese, challenging such long-established relay names as 
Potter & Brunfield and Magnacraft. Their successful penetra- 
tion into the market is demonstrated most clearly by the 
“sugar-cube” subminiature relays that can be mounted on 
printed-circuit boards. These relays, most of which are manu- 
factured by NEC, Omron Electronics, Takamisawa Electric, 
Fujitsu America, and Aromat, constitute Japan’s strategy for 
capturing a significant part of the market TT 
for general-purpose relays (Fig. 1). 

“U.S. firms can’t make general-purpose 
relays with the necessary precision and 
quantity. They didn’t make the necessary 
investment but rather are buying relays 
on a private-label basis from Japan,” says 
Toshihiko Yamamoto, assistant manager 
in the general marketing department of 
Matsushita Electric Works Ltd. (Aromat’s 
Japanese parent). 

In response to the Japanese challenge, 
many U.S. firms are aiming at specialized 
niches of the relay market. Many firms 
believe it doesn’t pay to tool up for high 
yield and a high degree of automation; 
most product lines are too small to justify 
the investment. For example, Norman 
Yudewitz, chief applications engineer at 
Magnacraft Electric Co., Chicago, agrees 
that although the Japanese excel in their 
ability to provide a low-cost high-quality 
device, he believes that the U.S. can meet 
or exceed any quality requirements and 
that quality doesn’t necessarily require 
automation. A case in point: in the last 
four months, Magnacraft has shipped 
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DESPITE SLEEPY IMAGE, 
RELAY TECHNOLOGY 
MAKES STRIDES FORWARD 


by Michael B. Rand 


U.S. MANUFACTURERS TOUGHEN UP TO THE JAPANESE THREAT AS 
INDUSTRY LOOKS FOR STEADY BUT MODERATE GROWTH 











IBM Corp. an undisclosed number of relays with no defects. 

Teledyne Inc., through its Relays and Solid State Products 
divisions, produces electromechanical and solid-state relays for 
both commercial and military use. The company is protecting 
its market position by patenting the manufacturing processes. 

The Japanese manufacturers also sell under their own 
names and have won most of the the market for printed- 
circuit-board relays, telecommunications, and instrument con- 
trols. As a result, relay production in Japan is about 40 million 
units a month, of which 80% are pc-board types. Matsushita 
said last year’s growth was about 30% and this year’s will be 
about 10% to 15%. 

A conventional general-purpose relay is a basic coil-and- 
contact configuration designed to switch ac or dc up to 10 A. 
Although it is difficult to break the relay industry into clear- 
cut categories for statistical or financial analysis, some say 
that the general-purpose sector provides nearly half of the 
U.S. sales revenue in relays—more than $250 million. 

One novel approach to modern relay design is from the 
solid-state-relay (SSR) sector, which accounts for roughly $50 
million to $60 million in U.S. sales. Because many original- 
equipment manufacturers make their own solid-state relays, 
there is a captive market of between $100 million and $200 
million that could be recaptured by the SSR manufacturers 
when prices come down. Such capabilities as superior packag- 
ing, better density, higher quality, and Underwriters’ Labora- 


—" 


AA 


1. Millions of minis. Most of the general-purpose relays used in North America are manufac- 
tured in Japan. One overseas manufacturer said production is currently 32 million units a 
month for the plastic miniature relays that can be mounted on printed-circuit boards. 


39 


tory approval make these relays more 
attractive, according to Bill Collins, 
product manager of International Recti- 
fier Corp.’s Crydom Division. 

Collins hopes to grab a share of this 
potential gold mine with the company’s 
photovoltaic relay. This is a solid-state 
design that achieves electro-optical isola- 
tion with a light-emitting diode, which 
energizes a photovoltaic generator con- 
sisting of a series connection of silicon 
photovoltaic cells. The photovoltaic gen- 
erator produces up to 5 V when receiv- 
ing radiation from the LED (Fig. 2). 

The photovoltaic relay is also being 
focused to take a bite out of the reed 
relay’s market share in the fields of pro- 
cess control, data acquisition, multiplex- 
ing, automatic test equipment, and tele- 
communications equipment by virtue of 
its new attributes. The five most impor- 
tant features of the photovoltaic relay 
are: a lifetime that is about 10 times 
that of a reed relay; speed; low thermal 
voltage generation; low pickup power 
(typically 5 mW); and miniaturization. A reed relay typically 
has an operating-power characteristic of 100 mW per, pole. A 
sensitive relay has been described throughout the industry as 
one that will pick up with less than 10 mW. 

Crydom’s photovoltaic relay turns on a proprietary bidirec- 
tional MOS FET—a BOS FET—which is essentially two MOS 
FET transistors back to back. The BOS FET (for bidirectional- 
output-switch FET) provides a considerably more versatile 
replacement for mechanical contacts than do either thyristors 
or bipolar transistors, because the MOS FET does not have an 
offset voltage when turned on, in contrast to the 0.6-V thresh- 
old-voltage drop in a thyristor-type component. 

By incorporating a FET rather than a thyristor into the 
output, the relay provides the versatility most conventional 
solid-state relays (SSRs) lack: the ability 
to switch de signal levels normally rele- 
gated to electromechanical relays. The 
relay can also switch ac from power fre- 
quencies through the radio-frequency 
range. Figures of merit for the device 
include 10'° minimum operations (10 
times the present reed relay), the capa- 
bility for 25-us switching, and a 200-nV 
maximum thermal offset. 

An SSR uses semiconductor circuits: 
it is based on thick-film technology rath- 
er than on electromagnetic operation. 
Most conventional SSRs combine an op- 
tocoupler input that triggers a thryistor- 
type output device—either back-to-back 
silicon controlled rectifiers or triacs— 
typically used to switch ac loads. 

Only about 10% of sales in the SSR 
market are credited to the SSRs with 
MOS FET outputs. These relatively new 
“signal-level” SSRs are currently the 
second biggest shaker in the industry, 
behind the subminiature plastic pc- 


3. Modern hybrid. In the H-OP relay, a polar- 
ized relay is combined with a semiconductor 
to provide the merits of both: high switching 
capacity of the semiconductor and the low 
heat generation of the electromechanical re- 
lay. The relay comes in 5- and 10-A versions. 
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2. Photovoltaic relays. The latest 
relay from International Rectifier’s 
Crydom Division is a photovoltaic 
device designed as a Solid-state 
replacement for the electrome- 
chanical reed relays. It boasts 
smaller size, lower operating pow- 
er, longer life, and higher speed. 


mountable relays. Because of 
stepped-up production and so- 
phistication of manufacturing 
processes, the Chipswitch sol- 
id-state relay, Crydom’s origi- 
nal relay using soft-start tech- 
nology, is available at $3 each 
in large volumes. The soft- 
start relays, or the zero-cross- 
ing feature of the Chipswitch 
that is also incorporated into 
the photovoltaic relay, com- 
bines bipolar and MOS circuit- 
ry to turn on the relay at 0 V 
or zero energy and turns off 
the relay at the 0-current 
point. This minimizes line disturbances and radio-frequency 
interference that can cause problems. 

Although International Rectifier doesn’t divulge revenue 
figures by division, John Deith, vice president of sales and 
marketing, says that sales for International Rectifier, of 
which Crydom is one of many divisions, “will increase 30% 
and 50% over the next two years, respectively.” , 

Most general-purpose relays available today were designed, 
marketed, and made for specific industries such as ATE, tele- 
communications, and industrial control, although they are 
typically lumped into the catchall category of general-purpose 
relays. 

Aromat Corp., a Matsushita subsidiary in Mountainside, 
N.J., described to ElectronicsWeek the evolution of the relay 
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since its early days. The first generation of relays comprised 
the early hinged types or conventional electromagnetic relays. 
In the late 1960s, the introduction of the polarized relays that 
respond to the polarity in addition to the magnitude of the 
energizing current represented the second generation. Most of 
the 25 billion relays in the world are nonpolarized, or first- 
generation, relays. A product manager in the industry noted 
that if all first-generation relays were replaced by polarized 
latching relays, the equivalent of five medium-sized nuclear 
reactors could be shut down because of the saving in power 
consumption. 

The newest wave uses second-generation electromagnetic 
relays in combination with thick-film technology to produce a 
switching device with a degree of programmability built in. 
This intelligent control makes it possible for the relay to 
control operation of various peripheral equipment by respond- 
ing to signals from a programmable large-scale-integration 
device such as a microprocessor, programmable logic array, or 
other LSI-compatible logic circuit or device. 


Smart relays 

This newest generation of relays—called IC relays by Aro- 
mat, currently the only company manufacturing them—has 
little competition and a large potential market. But, as with 
the newest generation of solid-state relays, the market has 
not reached its sales potential. This hybrid relay is a combina- 
tion of a polarized electromagnetic relay and a custom IC. The 
smart relays, as they are sometimes called, can serve energy- 
saving applications or provide signal-processing functions— 
set, reset, toggle, monostable, and so on, depending on the 
model of relay. The relays in the IC family are designed to 
simplify design, thereby eliminating other interface compo- 
nents, saving board space, and ultimately saving money. 

Most of the companies ElectronicsWeek queried believe 
that there is not much of a market today for smart relays, 


although Sigma Instruments Inc., Braintree, Mass., and Gen- 
eral Instrument Corp.’s Clare Division, Chicago, are said to 
have similar smart relays. However, plenty of others are 
thinking about developing an equivalent device to avoid miss- 
ing the bandwagon. 

Aromat’s H-OP power relay is not an IC relay; it is a 
unique hybrid made up of a modern electromagnetic relay and 
a semiconductor triac. The hybrid power device makes use of 
the merits of both semiconductor and mechanical switching 
relays while avoiding their respective disadvantages. The 
main advantage borrowed from the mechanical relay is its low 
on-state power-dissipation characteristic; it borrows from the 
semiconductor triac the ability to suppress contact arcing 
while contact transfer is taking place. The electrical life of the 
hybrid is about the same as the life of the solid-state relays. 

When the relay receives an input signal, contact A, is 
turned on after initial relay action, causing load current to 
flow in the triac (Fig. 3). Contact A, then closes after some 
time delay, causing load current through that contact. When 
there is no input signal, contact A, is off after relay release 
time, causing load current to flow into the triac. When contact 
A, is turned off, the load current becomes 0 and is cut off by 
the triac. This operation makes the H-OP resist inrush current 
better than a mechanical relay and exhibit a longer life span; 
it is focused toward automatic vending machines, electric 
heating devices, office-automation equipment, and a host of 
other applications. 

The first quarter of this year has been sluggish for most 
relay companies, but some manufacturers don’t feel the 
crunch as much as their competitors. The reason, according to 
an Aromat representative, is that “we have been trying our 
best to meet our customers’ technology requirements, and not 
just selling by price. Therefore, we are not affected greatly 
by economic trends because we provide a service.” 

Aromat’s manufacturing facility in Cupertino, Calif., is 





4. Manufacturing in Hometown, U.S.A. Unlike the manufacturing techniques used by the Japanese, Struthers-Dunn Inc. employs specialists to 
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test its relays with custom-designed test instruments. High-quality relays for 


the military account for more than half of the firm’s revenue. 
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100% automated and uses robotics at the state-of-the-art facili- 
ty. By contrast, although Struthers-Dunn Inc. uses automated 
manufacturing processes only at its New Hampshire facility 
for production of commercial industrial relays, the company 
says that practice is changing. 

The differences in manufacturing and sales practices be- 
tween Japanese companies, such as Aromat and Omron, and 
seasoned U.S. firms—Struthers-Dunn, for example—are indic- 
ative of the contrasting views of manufacturing and market- 
ing that pervade today’s U.S. relay industry (Fig. 4). About 
60% of Struthers-Dunn’s revenue comes from military relays, 
a market that usually involves low quantities and high prices, 
and the rest of its business is commercial, which includes a 
broad line of relays. “Our forte is versatility of product in the 
industrial and military sectors,” explains Bill Capewell, vice 
president of sales for the Pitman, N.J., firm. 


Military market is secure 

To retain its market share in the industry, the company 
plans to expand its lines of time-delay, military, and hermeti- 
cally sealed relays. Capewell acknowledges the Japanese influ- 
ence in the high-volume, low-profile, plastic relays that are 
flooding the U.S., and says, “We don’t have the money like 
AMF and Potter & Brunfield to get into the general-purpose 
sector. It’s a big nut to crack.” 

Another fact that helps ameliorate the well-funded and ag- 
gressive foreign incursion is that military-relay manufacturers 
are generally immune to foreign competition because of secu- 
rity reasons and the U.S. government’s reluctance to purchase 
relays overseas. Struthers-Dunn is becoming more involved 
with polarized and latching relays, which are said to have 
“feature-69.”” Feature-69 describes a new relay frame that 
includes a permanent magnet, allowing the relay to handle 
heavier de inductive loads with longer life. 

Bill Poisson, sales and marketing manager for Coto Corp., 
Providence, R.I., believes the relay industry is alive and well— 
not, as many believe, a mature, sleepy industry destined for 
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5. SMD reed relay. The 9200 series surface 
mountable relay from Coto Corp. has been 
designed for automatic test equipment in the 
very large-scale-integration industry. The reed 
relay is available in four configurations. 


no more than minimal growth. Coto is one 
of the three largest producers of reed re- 
lays in the U.S. The firm has an aggres- 
sive research and engineering group con- 
tinually improving designs and incorporat- 
ing new features into its reed relays for 
new applications. 

Moreover, it is taking Japan’s cues on 
automation and reliability; the company 
recently developed a more advanced 
method of construction for its 9200 series 
surface-mountable reed relay (Fig. 5), 
which is aimed at the electrical test-and- 
measurement field, biomedical electronics 
(patient monitoring and analysis, such as 
the electrocardiogram and defibrillator), 
and the ATE and_ telecommunications 
industries. 

“Our company’s fresh approach to 
adopt quality in manufacturing capabili- 
ties will hopefully stave off Japanese ef- 
forts to penetrate the reed market,” says 
Poisson. He sees 1985 as a soft year for a 
number of reasons. He believes that the 
relay industry pretty much follows the 
trends in the semiconductor industry and 
that one of the reasons for 1984’s boom 
was double ordering by personal computer manufacturers and 
semiconductor users for their test equipment. 

Coto is planning to market surface-mountable reed relays 
for transmission-type switching that is used in ATE for the 
VLSI market. 

Besides the new inroads being paved by the solid-state-relay 
sector, as evidenced by Crydom’s photovoltaic relay and its 
cousin the Chipswitch (a power-frequency ac-line-voltage 
switch), the trend is to use polarized latching-type relays when 
an electromechanical relay is required in a design. 

The polarized relay is essentially an electromechanical relay 
that has a permanent magnet incorporated into the electro- 
magnet. This design increases the attractive force of the elec- 
tromagnet, which in turn decreases the required size of the 
relay to facilitate the same contact force. 

There are two kinds of polarized relays: the conventional 
single-side stable type, which functions only when voltage is 
applied to the coil, and the latching type, which does not 
release the contact when coil voltage ceases. To release the 
latched contact in polarized relays, either a voltage or a re- 
verse voltage is applied to a second coil. Many small relays 
are polarized for high reliability and low power. Contact pres- 
sure is high because of magnetic pull, and the latching func- 
tion allows operation from a single pulse. “(Compared with 15 
years ago, the percentage of polarized relays has increased. 
U.S. manufacturers mostly only make polarized types for mili- 
tary applications,” according to a Matsushita representative. 

However, many applications don’t require the latching capa- 
bility or extra contact force generated by the addition of a 
permanent magnet, explains Yudewitz of Magnacraft. Some- 
times power consumption just isn’t a problem, and the operat- 
ing environment may preclude the use of polarized devices. 
“It basically boils down to a tradeoff when selecting a relay: 
what do I gain by going with this relay versus what do you 
have to give up,” he says. One major factor is that polarized 
relays have typically cost more than their nonpolarized 
counterparts. L] 
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PHILIPS’S ADAPTER BOX 





SIMPLIFIES CODING, EDITING 


DEVELOPMENT SYSTEM BASED ON PERSONAL COMPUTER 
DISPLAYS SPEECH ELEMENTS GRAPHICALLY 


oday, synthesized speech can be heard increasingly 

in elevators, trains, and cars, providing warnings 

and messages formerly announced by humans or 

indicated by displays. For the visually handicapped, 

telephones that speak the numbers dialed and talk- 
ing typewriters and ovens greatly assist day-to-day life. In the 
future, developments such as the incorporation of speech out- 
put in a compact-disk, read-only-memory-based navigation sys- 
tem could revolutionize route planning on the road or on the 
factory floor. 

Much of the work associated with speech synthesis involves 
generating the speech codes for the synthesizer. Although 
manufacturers of synthesizers that model the vocal tract of- 
fer speech-coding, that service is usually performed on a 
mainframe computer, making it an expensive and time-con- 
suming proposition for the customer, who must travel to and 
from the manufacturer. 

To solve this problem, N.V. Philips of Eindhoven, the Neth- 
erlands, has built on the ever-increasing presence of micro- 
computers in the home as well as their use in business and 
technical applications, to create a speech-development system 
for use with a personal computer. The system also presents a 
display of the synthesized speech (Fig. 1). 

The fact that coded speech parameters can be displayed 
graphically could signal a revolution in speech editing, now 
that the process has been simplified so that it can be learned 
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in a day. By using a personal computer, it is possible to 
generate software (or speech codes) at home or at the office 
in just a few hours, the company says. 

According to Menno ten Have and Jos den Ouden of the 
Philips Central Applications Laboratory, the system is a hard- 
ware input/output device, called the speech adapter box (or 
SAB) that includes two 3%-in. microdisks, which store all the 
software for analyzing, editing, and coding speech. Currently, 
the SAB is available only for the Hewlett-Packard Co. 9816S; 
software for another make of personal computer will be avail- 
able soon. 


Making editing easier 


Editing speech to improve the intelligibility of the synthesiz- 
er output and minimizing the data rate without loss of speech 
quality are specialized tasks. This is because editing systems 
usually display the speech to be edited on a screen in the form 
of complex tables of coded speech parameters, which are 
difficult for an untrained person to understand. The new sys- 
tem was developed to overcome these shortcomings. 

In addition to the benefits of a graphical representation of 


1. Micro talk. Philips’ speech-development system includes a hard- 
ware |/O for the HP 9816S computer and software for analyzing, 
coding, and editing speech. Two 3%-in. floppy disks contain the 
required software. Graphic speech-parameter displays are possible. 
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speech parameters, the speech-development system features: 
= Speech-interactive operation, with which synthesized | | : _ 
speech segments or single speech frames can be pro- we : RECORDING OF THE MESSAGE acne 
nounced and checked for quality. > 
= Software that is arranged in eight modes for optimum 
user convenience. _. 
= Menu display of all commands. | __sSCSAMPLE THE MESSAGE | 
a Keystroke confirmation of all commands that destroy . , 
data before the commands are executed. 

The procedure for generating speech codes for a typical : : 2 
formant synthesizer begins by recording the desired mes- Pe ere wits cin Aue E 
sage. The process is completed with the evaluation of the AND TO SELECT THE APPROPRIATE SOURCE _ 
encoded speech sample in the system in which it will be a (VOICEO OR UNVOICED) = =——i eS 
used (Fig. 2). — . 

After the speech to be synthesized has been recorded on 
tape, the Sample mode is used to sample and digitize the 
recorded speech, check the amplitude of the digitized 
speech segments, and select speech segments for analysis, 
the next stage of speech coding. The sampled speech is | 
stored in memory arrays (used for sampling, parameter 
input and edit, and coding) and can be displayed (Fig. 3) : ye es 


or made audible. 


Converting samples to parameters ADD TO THE CODE TABLE AND FILE THE PARAMETERS 
In the Analysis mode, speech samples are converted to . — 


speech parameters that can be used by the synthesizer. The 
voiced and unvoiced parts of speech are identified and the 
pitch of the voiced sounds is extracted together with the four 
formants and their bandwidths (see “Human speech produc- 
tion mechanism,” p. 46). 

In addition, the amplitude of the sounds is determined. Each 
parameter is rounded to the nearest one that can be produced VES 
by the synthesizer. Using quantized speech parameters that | 
can be coded reduces significantly the amount of data needed 
to recreate speech. In general, one second of speech takes 


about 50 seconds for analysis when using the HP-based 


system. , 
After analysis, the quantized speech parameters are stored EVALUATE SPEECH IN YOUR SYSTEM 


in the input-parameter memory and are ready for editing 
using the Parameter Edit mode. Samples, input and edit pa- 
rameters, and codes are stored in the personal computer’s 
random-access memory. Commands are available to make | 2. Code maker. Code-production software is arranged in a modular 
copies of the parameter and code memories on disks and to | fashion. Once the synthesized speech has been recorded, it is 
program the code memory in an ultraviolet erasable program- | sampled, analyzed (for several different parameters), edited, opti- 
mable ROM. mized, and finally added automatically to the existing code table. 

For editing, a copy of the 
parameters is loaded into 
the edit memory. Parame- 
ters are displayed graphi- 
cally on a visual display 
unit (Fig. 4), so that the 
user can easily identify any 
errors from analysis. 

The speech can also be 
improved by altering the 
pitch contour, amplitude, 
and rhythm. Words and 
sounds can be isolated or 
connected. The amount of 








EDIT THE PARAMETERS 





OD, 


3. Word picture. A_ display 
generated from an HP 9816S 
equipped with the Philips 
speech system provides visual 
presentation. Analysis takes 
about 50 seconds for each sec- 
ond of speech. Pauses are not : ‘a. ry : py : 
analyzed, so complete phrases | ig [3 25 358 
can be investigated at about 40 
seconds per second of speech. 
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4. New talk. In the analysis mode, parameters are loaded into the edit memory. The speech pattern can be modified for a closer match with the 
source parameters. Pitch, contour, amplitude, and rhythm are adjustable: word sounds can be isolated, separated, or moved closer together. 
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HUMAN SPEECH PRODUCTION MECHANISM 


All speech is derived from a periodic signal source or a 
noise source. During speech, the source and its amplitude 
are always varying, sometimes quite rapidly. To produce 
speech, the lungs build up air pressure, causing the previ- 
ously closed vocal cords to open (Fig. a). As a result, 
pressure drops, the vocal cords close, and pressure builds 
up again. This mechanism excites the vocal tract with a 
periodic train of sawtooth pressure pulses. 

Sounds generated in this way—for example, the vowels A 
and E—are called voiced sounds (Fig. b). The frequency of 
this periodic signal is commonly referred to as pitch. The 
vocal tract can also be excited with the vocal cords always 
slightly open, so that air passes continuously through them, 
causing turbulence in the vocal tract. Sounds produced in 
this manner, such as sibilants, are called unvoiced sounds. 

Situated above the vocal tracts are the pharyngeal, oral, 
and nasal cavities, which shape the spectrum of the gener- 
ated sounds. The nasal cavity is accessed through the 
velum. Speech synthesizers do not simulate the velum and 
the nasal cavity; consequently, for speech synthesis, the 
vocal tract can be analyzed as if it were an acoustic tube. 
This tube is almost closed by the vocal cords at one end and 
is open at the other, where mouth radiation takes place. 

The frequency response of a tube with constant diameter 
is characterized by a number of equally spaced resonances 
(Fig. c) at frequencies given by 


f(n) = 340(2n— 1)/4L Hz 


where n = 1,2,3,4,..., and L is the tube length in meters. 
These resonant frequencies are called the formants of the 
vocal tract. Within a 4-kKHz bandwidth (typical of most 
synthesizers), four formants are present for a male voice (L 
= 0.175 m) and three for a female voice, because of a 
woman's shorter vocal tract. 

During speech, the shape of the vocal tract is constantly 
changing. For example, when an E is pronounced, the 
pharyngeal cavity is large while the oral cavity is small. This 
increases the frequency of the second formant. When an A 
is pronounced the situation is reversed, reducing the sepa- 


ration between the first and second formants. Each formant 
is further characterized by its bandwidth. The first two or 
three formants are the most important for intelligible 
speech; most formant synthesizers generate and shape 
four or five formants. 

Until a few years ago, communication between man and 
machine had been mainly in sign language from visual 
displays; audible communication was restricted to cries of 
alarm emitted by beepers, bells, and buzzers. Voice com- 
munication was impractical because analog storage of 
speech required the use of moving parts such as tape 
drives, which unduly prolonged the retrieval time; digital 
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data to be stored can be reduced by increasing the length of 
speech segments when the speech parameters are constant or 
changing at a constant rate. Editing mistakes can be correct- 
ed because the unedited speech is always available in the 
input-parameter memory. The audio commands are a feature 
of the parameter-edit mode. They enable the user, at any 
stage of editing, to hear and compare the speech represented 
by the contents of the input and edit memories with the 
original sampled speech stored in the memory array. 


Compressed speech code 

Compressed speech code is generated from the data in the 
parameter-edit memory using the Code mode. The speech 
codes are stored in a memory array with an address map at 
its head to indicate the number and size of the different 
utterances. The order of the utterances in the code map can 
be optimized for the application. Utterances can be deleted if 
no longer required, and can be made audible even at this 
stage. Speech parameters or codes can be stored on 3%-in. 
micro-floppy disks using the File mode. 

The system can program four industry-standard EPROMs 
with automatic verification of the EPROM contents against 
the code map (EPROM mode). About 50 seconds of coded 
speech can be stored on each EPROM. Programs for making 
backup disks, initializing disks (Media mode), and for modify- 


. eierade fequited handing an enormous eounber of bits. ah 
development of speech synthesis techniques has dramati- 


cally reduced the bit rate and the memory required for digital 


speech synthesis, allowing inexpensive wideband voice 
channels between machine and man to be implemented. — 
Three main methods of generating speech are used in 
speech- -synthesizer integrated | circuits today: ‘waveform 
coding, phoneme coding, and vocal-tract modeling. 


In waveform coding, speech is sampled, digitized, and 


compressed by eliminating symmetrical redundancy and 
pauses in the digitized speech. The speech is then stored in 
a memory. To regenerate a sound, the process essentially 
is reversed, so the recreated sound closely resembles the 
original. ~ high “ can be onenes when a en bit 
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-storedin memory as a series of codes and reconstructed a 
- desired. Phoneme coding offers very low data rates (ypica 


~ to an electronic model of the vocal tract (inverse analyzing 





ing system parameters such as the audio sampling rate (Op- 
tion mode) are available. 
The requirements for a personal computer for this speech- 
development system are: 
m Single-user single-tasking for stand-alone operation. 
= Pascal compiler to ease program writing and assembler- 
programmable code linker for speed during analysis. 
a IEEE-488 (or the European equivalent, IEC 625) bus 
interface for communication with the SAB. 
m 512-K-byte machine RAM memory for storing the analy- 
sis and editing programs, sampled speech data, and the 
input and edit parameters representing, at any one time, 
up to 9 seconds of speech. 
= High-resolution display for the graphics. 
= Acceptable price. 
= Reliable manufacturer with worldwide service facilities. 
Of the personal computers available during the develop- 
ment of the SAB, the Hewlett-Packard HP9816S met all 
the requirements listed above. In addition, its 32-bit pro- 
cessing capability was considered desirable for fast execu- 
tion of an autocorrelation routine that was used to extract 
the formant frequencies of speech. Experience with the 
current combination suggests that a machine with 16-bit 
processing capability could be used if coding speed is not 
essential. O 




















rate is used—up to 64 kb) s for a male voice. A ee . 
tage of waveform coding is the large memory requ for 
even alimited vocabulary. . 

With the phoneme-coding method, epoken wore are 
sliced into their constituent sounds (phonemes), which are 


ly 70 b/s) but generates poor speech quality. | 

For applications requiring a high-quality voice and. 
substantial vocabulary, vocal-tract modeling using tinea 
predictive coding (LPC) is the most cost effective. In LPC 
speech is sampled, digitized, and passed through a digita 
The filter is described by coefficients that epecan eithe | 
the shape of the vocal tract or the formant center froqual . 
cies and bandwidths of vocal-tract resonances. ~~ . 

An LPC synthesizer using the latter technique is com- 
monly called a formant synthesizer. An advantage of a — 





_ formant synthesizer is that the speech parameters control- _ 
_ ling the filter have perceptual significance; that is, they ate 
not merely coefficients but represent frequencies, band- 
widths, and so forth. Furthermore, the parameters are fairly 
insensitive to quantization, which is essential if the — 
of data to be stored is to be kept within practical limits. = 








For formant synthesis, a complex analysis algorithm is 


~needed to generate speech parameters from the original _ 
speech. The pitch-detection part of the algorithm involvesa 


search for periodicity in the speech, either in the frequency - 
or the time domain. Both methods are sensitive to noise, _ 
which can cause octave errors or completely incorrect | 
results. Once generated, all the parameters that control the 


-filter are coded and stored in memory. To recreate speech, 


the appropriate codes are retrieved from memory, thensent — 






ti 


filter). A word can be pronounced by the eye in eo. 
variety of ways by altering the vocal tract model. — 

Vocal-tract modeling offers excellent quality sound with -— 
low data rates. It does, however, require: comprehensive ~ 
analysis and editing of the speech to be recordedinorderto 
improve the intelligibility of the synthesized speech and to _ 
minimize the data rate without loss of speech quality. 
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hen Silicon Compilers Inc. introduced the Gene- 
sil 400 very-large-scale-integrated-circuit design 
‘system last October, the San Jose, Calif., com- 
pany had something more than that machine 
up its sleeve. 

| The four-user Gen 400, based on a Digital Equipment Corp. 

VAX-11/750 superminicomputer, carries a hefty price tag of 
more than $500,000. “But not everyone has $500,000 or 
$700,000 to spend on a system,” says Walter Curtis, vice 
president for marketing. So the middle-level, multiuser model 
400 was released in part to test the market waters before the 
company expanded the Genesil line, he explains. And that is 
exactly what it is doing now. 

As soon as Silicon Compilers was confident its 400 system 
was performing smoothly in the field, the firm was ready to 
adapt it to different computers. So within just a few months, 
it began and completed development on the two new members 
of the Genesil line: the single-user Gen 100 (below right), 
which is one of the first new products based on DEC’s recent- 
ly introduced Microvax IJ, and the multiuser Gen 500, an 
integrated data-base environment for up to 10 users. 

The trick, Curtis says, was not really very difficult to pull 
off. “We purposely entered the market with a four-user mod- 
el,” he says. “We purposely held off putting Genesil on any 
other hardware platforms until we felt confident that we 
_ knew all the unknowns about our first entry. Now we're 
trying to broaden the use of the product on both the higher 
and lower ends.” 

Adapting the software from the 400’s 11/750 hardware shell 
to the Microvax I]-based Genesil 100 and the 11/785-based 
Genesil 500 was relatively simple, Curtis explains; the compa- 
ny was already familiar with DEC’s Unix-based VAX ma- 
chines, and their similar architecture made the job fairly easy. 
Adapting the silicon-compilation software to the 500 was par- 
ticularly simple, Curtis says, because it was able to use the 
same instruction set and operating system as the 400. The 
100’s instruction set, although not identical to the others, is 
“extremely compatible,’ Curtis says; there are some technical 
deviations required by the smaller hardware shell, but he says 
they do not affect performance. 

The Genesil line is designed to generate application-specific 
IC designs from high-level functional descriptions entered by 
the user. The advantage of these machines is that users do 
not need specialized IC-design experience because the comput- 
er—and not the user—is concerned with gate- and transistor- 
level details. That means the system can be used by designers 
in computer manufacturing, telecommunications, office auto- 
mation, and military electronics—fields where such detailed 
work would normally have to be farmed out of the office. 

“The initial response from IC designers is, “This is a threat 
to my job,’” Curtis says. “But if you’re an IC designer, this 
gives you even better leverage for custom VLSI design. [The 
machine frees the designer] to use his expertise in the really 
critical areas” of a chip, instead of wasting time and energy 
on less important details. 

The three turnkey systems, which can be joined over an 
Ethernet local-area network using the TCP/IP protocol, ac- 
cept a user-entered functional block diagram of an IC and 
generate timing and simulation models, power estimates, test 
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SILICON COMPILERS ADDS 
TWO VLSI DESIGN SYSTEMS 


Single-user model sells for $165,000, while system supporting 10 costs $640,000 







NEW PRODUCTS 








vectors, and finished layouts. VLSI designs can be generated 
in either double-metal CMOS or single-level n-MOS, and a 
foundry-selection feature gives users the choice of the most 
appropriate chip foundry for the job. The system even helps 
the user determine the ideal package for a custom chip and 
what the optimal pinout should be. 

All this is done practically as fast as the engineer can think. 
The system can determine a chip’s dimensions while allowing 
performance and cost comparisons among different architec- 
tures, processes, and even chip-making foundries. The result, 
Curtis says, is “as complete a design as we know how to help 
a designer make.” Users can design and redesign a chip, 
make comparisons on a number of variables, and decide on a 
design before ever committing themselves to potentially ex- 
pensive—and even disastrous—production contracts. 

Curtis recognizes that software for existing engineering 
work stations can do some of the things the Genesil line can 
do, but, he says, ‘We like to think we are cheaper, faster, and 
better. Right now, none of the [computer-aided design] tools 
out there allow the comparison and conceptual start [features 
that are on the Genesil machines]. 

“The whole idea is seeing what happens in silicon before 
you spend the money on production.” 

The $165,000 Genesil 100, which uses DEC’s Ultrix version 
of AT&T Bell Laboratories’ Unix operating system, has ample 
capacity for its memory-intensive application. The system 
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comes with 2 megabytes of RAM (easily expandable, Curtis 
says, and limited “only by DEC’s creativity and what they can 
physically stuff in the box”), 184 megabytes of hard-disk stor- 
age, and a 95-megabyte magnetic-tape drive—the medium by 
which all the design information can be sent to the chosen 
foundry. Other features include a 1,200-b/s modem for com- 
munication with Silicon Compilers’ technical support group 
(which will help users determine bugs and errors when the 
system is operating improperly) and an eight-port RS-232-C 
I/O interface, which is used for a printer, a plotter, and the 
standard 1,024-by-780-pixel Seiko color graphics terminal. 

The Genesil 500, with a base price of $640,000 for a five- 
user setup, is expandable for up to 10 users. The top-of-the- 
line model includes a DEC 11/785 VAX system, 8 megabytes 
of RAM (also expandable), 450 megabytes of hard-disk stor- 
age, and a 1,600-bits/in. nine-track magnetic-tape drive. Also 
included is a pair of eight-port RS-232-C interfaces, a pair of 
1,200-b/s modems, and the University of California at Berke- 
ley 4.2 version of Unix. 

Software function sets, which contain program information 
on either n-MOS or CMOS circuitry, are not included in the 
base systems. Users can purchase both sets or just one. The 
CMOS function set ranges in price from $30,000 for the model 
100 to $105,000 for the 500. Prices for the n-MOS set are 
$20,000 for the 100 and $65,000 for the 500. 

Although hard-core IC-design experience is not essential, 
some training is, Curtis says. A five-day training class at 
Silicon Compilers’ San Jose facility, which costs $2,000 per 
attendee, serves that end. “We feel that training is absolutely 
essential for proper use of the system,” he says. “You can be 
a good pilot, but if you don’t know how to use that particular 
kind of airplane, you’re going to have problems.” 

Aimed at smaller companies that do not have the resources 
to invest in $500,000 systems, the 100 is a solution for spread- 
out companies whose engineers are not conveniently located 
at a central site. Regardless of the specific market for the 
single-user model, Curtis says, “Our target is all the system 
engineers, plus all the IC designers that want to build custom 
VLSI parts. The market has yet to be defined,” he adds, “but 
it’s big. We don’t even know yet how large it could be.” 

To reach that market, the company has unleashed its big- 


gest marketing program to date: an 18-stop, worldwide tour to. 


take the technology to the marketplace and demonstrate its 
capabilities. The company has committed what Curtis calls a 
“massive amount of bucks and a massive amount of people- 
hours” to the project, which includes several demonstration 
teams of eight or nine people. “It’s fulfilling our educational 
role, to get people to know what silicon compiling is,” he says. 
‘Now it’s time to shift into high gear. People aren’t going to 
go to you; you’ve got to go to them.” -Tobias Naegele 
Silicon Compilers Inc., 2045 Hamilton Ave., San Jose, Calif. 
95125. Phone (408) 371-2900 [Circle 338] 





Memory test has drive-edge 
placement accuracy of +600 ps 


A, application-specific modular software program can cut 
by 50% the time and effort required to execute tests on the 
HP 9430 memory-test system, its maker says. The compact 
system fits its computer, disk storage, and measurement tools 
onto a single rack and does not require a separate host com- 
puter for either program or test functions. 

Its thorough and precise device characterization, the compa- 
ny says, allows manufacturers to reduce their measurement 
guardbands to improve yields. The system has driver-capaci- 
tor skew of +400 ps and overall drive-edge placement accura- 
cy of +600 ps. 

Calibration is automatic and typically takes 5 min. It should 
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last for at least one year, the company says. Operating be- 
tween 10°C and 40°C, the test system will meet worst-case 
specifications as long as it is operating at a temperature 
+10°C from the temperature during calibration. 

Tasks for developing test programs are grouped in individ- 
ual modules: pin assignments, patterns, timing diagrams, and 
address descrambling are set up in independent editors. The 
modular approach, according to the company, results in sim- 
plified programs and permits test patterns and other settings 
to be used repeatedly when creating new test programs. 

A basic system configured for testing 256-K-by-1-bit dynam- 
ic RAMs is priced from about $110,000. It includes the system 
controller, disk storage, a work station, and support services. 
A dual test-head system starts at about $130,000. Delivery is 
six weeks after receipt of order. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303. | [Circle 340] 





Modular tester also repairs 
and does off-line programming 


The three components that make up the Model 8510 Extend- 
able Automatic Test System—test station, repair station, and 
off-line programming station—make the modular 8510 a multi- 
purpose machine. The test station, designed primarily for 
functional testing of analog and mixed analog/digital boards, 
performs real-time microprocessor tests, automatic bus-testing 
routines, and real-time PROM emulation. The repair station 
consists of a terminal, keyboard, and bar-code wand to access 
centrally stored fault information. 

The optional off-line programming station allows program 
development in parallel to the other functions. It offers full 
syntax checking and can be used to develop applications pro- 
grams for statistical and historical trend analysis. Programs 
can be generated automatically by linking the system to com- 
puter-aided-design equipment. 

The test system also includes a 10-megabyte Winchester 
disk drive as well as a 1-megabyte floppy-disk drive, programs 
that can have up to 4,000 lines of Atlas test language, a 15-in. 
CRT, a modem interface, and the Atlas programming lan- 
guage, with its optional menu-driven interactive program 
generator. 

With up to 448 test pins, the unit boasts an ac measurement 
range of 20 Hz to 200 kHz, an identical ac stimulus range, and 
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a de measurement range of 100 pV to 64 V at 0.1% accuracy 
and a resolution of 1 pV. The system, which is priced from 
$70,000, is available in either desktop or portable configura- 
tions. Deliveries are scheduled to begin in August. 

Wayne Kerr Inc., 400 W. Cummings Park, Woburn, Mass. 01801. 
Phone (617) 938-8390 [Circle 341] 





Wafer-inspection system does 
both total and random sampling 


Patterned wafers can be inspected using the AE-1000, a 
semiautomatic microscopic system with a high-resolution auto- 
laser focus that magnifies objects up to 1,000. 

Wafers can be processed with total or random sampling and 
reject,’ or “rework.” Pieces in need of 
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classified as “accept, 
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work are sent back to the sender cassette, thereby reducing 
handling that can damage the wafer further, and cutting back 
on the number of cassettes and elevators, according to the 
company. 

Before passing under the microscope, the wafers are passed 
through a visual inspection station, where they are examined 
for gross defects under intense illumination. The wafer-inspec- 
tion system, with a monitor and optics by Nikon and Ikegami, 
is available now for $86,650. 

Aeronca Electronics Inc., 9625 Southern Pine Blvd., Charlotte, 
N.C. 28210. Phone (704) 523-4808 [Circle 342] 





Combinational pc-board tester 
runs at rates of up to 30 MHz 


Capable of running tests on complex boards at speeds 200 to 
300 times faster than competitive systems, the System 750 in- 
circuit functional pe-board tester is the first combinational 
tester able to identify dynamic faults, according to the 
manufacturer. 

Running at speeds as high as 30 MHz during performance 
testing, the system comes with two types of functional pins: 
TTL-CMOS pins, which operate at 30-MHz pattern rates, and 
precision programmable pins, which can operate at peak data 
rates of 20 MHz. The two types of pins can be combined up to 
a total of 256. An additional 256 10-MHz functional pins are 
also available. The System 750 incorporates the manufactur- 
er’s Flexpin in-circuit architecture, allowing flexible program- 
ming and simplified debugging procedures. 

For analog testing, the system offers a range of instru- 
ments that can be automatically routed to any test-head pin 
by the signal-switching unit. The channels can be dedicated 
analog test channels or used in conjunction with digital chan- 
nels to give true hybrid capability. The system uses Mediator 
test language for both in-circuit and functional testing. In 
addition, Capital, an automatic program generator, accesses a 
library of component descriptions and in-circuit test routines. 

The System 750 is available now for $307,000. Delivery 
takes 90 days from receipt of order. 

Factron/Schlumberger, 299 Old Niskayuna Rd., Latham, N.Y. 
12110. Phone (518) 783-3600 [Circle 343] 


Hybrid converter 
has 25-us maximum rate 


igpet for the manufacturer’s new Vertically Integrated 
Product line, the hybrid HY-957A analog-to-digital converter 
offers a one-package solution to the data-conversion needs of 
high-performance data-acquisition systems. The hybrid houses 
a HI-574A ADC and an HA-5820 sample-and-hold amplifier. 

The two-chip ADC features 150-ns microprocessor bus ac- 
cess time and a sampling rate of 45 kHz. The ADC section 
includes a +10-V reference, clock, three-state outputs, and a 
CMOS digital interface for microprocessor control. 

The sample-and-hold circuit features an acquisition time of 
1 ps (to within 0.01%) and includes an input transconductance 
amplifier capable of providing large amounts of charging cur- 
rent. It also includes a low-leakage analog switch and an 
output integrating amplifier. And, because it has an internal 
hold capacitor, an external one is not required. As an ADC 
subsystem, the HY-9574A features a maximum conversion 
time of 25 us and offers standard unipolar and bipolar input 
ranges. The hybrid is laser trimmed for specified linearity, 
gain, and offset accuracy. 

In lots of 100 pieces, the HY-9574A sells for $60.94. Volume 
production is set to begin next month. 
Harris Corp., Melbourne, Fla. 32919. 


Phone (305) 727-9100 [Circle 373] 
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Converter card pumps out 
words at 40-MHz rate 







features nonlinearity of +1 LSB. Com- 
mercial versions and military versions 
are available for each model. 

In plastic DIPs, commercial BCJ-1 
versions of both the ADC1005 and the 
ADC1025 cost $10.95 in 100-unit original- 
equipment-manufacturer quantities. The 
CCJ-1 versions of both devices cost 
$15.95 in quantities of 100. 

National Semiconductor Corp., 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051 
[Circle 372] 


ADC has display driver 
to capture measurements 













The card-level CAV-1040 10-bit analog- 
to-digital converter delivers 40-MHz 
word rates, doubling the highest word 
rate previously available, its maker 
claims. The CAV-1040 accepts high-fre- 
quency analog inputs such as radar and 
video signals and generates 10-bit paral- 
lel data outputs compatible with emitter- 
coupled logic. The board includes a 


A. LCD drive gives the TSC815 3%- 
digit analog-to-digital converter the ca- 
pability to become an inexpensive multi- 
function digital measurement system. 
When combined with an LCD display, 
the unit can measure ac and de voltage, 
current, and resistance, and display its 
results. 

Similar to the manufacturer’s TSC805 
model, the TSC815 has the additional 
display-hold mode. When active, conver- 
sions continue but the display is frozen 
until the user is free to observe and 
record the measurement. 

The converter has 22 operating 
ranges, nine each for voltage and resis- 
tance and four for current measure- 
ment. Autoranging and manual scales 
from 200 9 to 2 MQ and voltage ranges 
from 200 mV to 2,000 V are available as 
options. Overrange detection is per- 
formed with a 4-kHz audio output sig- 
nal, and an LED indicates if battery 
power is low. The typical 2,000-part res- 
olution is extended to 3,000 parts when 
the user chooses manual operation. An 
on-chip two-digit memory is available 
for relative measurements. 

The chip, which includes other warn- 
ing signals and features, is housed in a 
0.5-in.2 surface-mounting flat package 
and carries a $138.20 price tag. While 
samples are available immediately, pro- 
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ATE on the Factory Floor 
Plus NCC (July 15-18) Preview 


Learn what's been proposed The Market 

as low-cost alternatives for An estimated 27% of the 
expensive and dedicated U.S. test and measuring 
automatic testing equipment equipment market in 1982, 
(ATE). Plus coverage of opti- with an increase to 47% 








duction quantities require eight to 10 cal inspection systems for expected by 1995. 
les epee printed circuit boardtesting, Target Readers 
eledyne Semiconductor, 1300 Terra Bella ; ,; 
Aue... Malintain View: Gall 04043. purchasing versus leasing Technically trained corpo- 
Phone (415) 968-9241. [Circle 371] equipment, and robotics on rate managers and test engi- 
Successive-approximation ADCs the factory floor. dae 
perform conversions in 50 ms 
D. oa issue Date: Closing for Advertising: 
ifferential inputs permit a pair of 
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analog-to-digital converters to reject 
common-mode signals, convert signals 
not referred to ground, and offset their 
analog input ranges. 

The 20-pin ADC1005 outputs 10-bit 
data in a 2-byte format and is intended 
for use with 8-bit microprocessors. The 
24-pin ADC1025 outputs 10 bits in paral- 
lel for 16-bit data buses or stand-alone 
applications. The reference voltage for 
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both can be adjusted, allowing smaller Individually designed chips promise to The Market 
voltage spans to be measured with 10- affect every level of the product creation An estimated 50% of the $70 billion total IC 
bit resolution. process—from parts purchasing to market- market by 1990. 
The converters feature an easy inter- hia ies steal aise report —_—- Target Readers 
face to all microprocessors, the company on new technologies and configu- Device designers, systems makers, product 
rer fa “role 5-V ration trends, and projects the prospects for —_ planners, and virtually all management in 
says, and both operate Irom a single o- techniques still on the drawing board. electronics. 


power supply. Conversion time for both 
is 50 ms. 

The devices come in two versions. The 
BCJ-1 features nonlinearity of +% least 
significant bit, while the CCJ version 
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track-and-hold circuit along with encoding and timing circuits 
to minimize system design effort. 

The CAYV-1040 is suitable for such high-speed system appli- 
cations as digital X ray and other medical uses, radar, TV- 
studio digitizing, digital communications, and real-time spec- 
tral analysis. The board is guaranteed monotonic over the 
temperature range from 0°C to +70°C, and total error at de, 
including nonlinearity, is rated at 0.05% of full scale, +% 
least significant bit. 

The board measures 5 by 7 in. and requires -5.2-, +5-, and 
+15-V power supplies. Priced at $4,078, the CAV-1040 is avail- 
able in 6 to 10 weeks after ordering. 

Analog ‘Devices Inc., Rte. 1 Industrial Park, P.O. Box 280, Nor- 
wood, Mass. 02062. Phone (617) 329-4700 [Circle 374] 





Graphics work-station terminal 
offers up to 256 colors at once 


The Vistagraphic 4500MV terminal converts Digital Equip- 
ment Corp.’s MicroVax 2 computer into a high-performance 
work-station host. The manufacturer’s proprietary Vistagraf 
software performs most of the graphic manipulation and data 
management, leaving the MicroVax 2 to be fully dedicated to 
the application program and to host two Vistagraphic termi- 
nals with two monitors each. 

Providing color graphics at 1,280-by-1,024-pixel resolution, 
the raster-graphics terminal features a 125-ns pixel speed and 
up to 256 simultaneous colors. The Vistagraf software, a 
subroutine-support package patterned after the Phigs graph- 
ics standards, increases terminal speed, the manufacturer 
says, while simplifying application development and reducing 
communications from the host. Vistagraf includes hierarchical 
structure support and structure-editing capabilities, local 
scale, translation and rotation of graphic images, and pixel 
plane partitioning. 

With additional hardware and software, the Vistagraphic 
4500MV can be linked with an Ethernet local-area network, 
allowing communication channel support between distributed 
computer graphic systems. The terminal software is also com- 
patible with DEC’s VMS operating system. 

The basic terminal includes an MC68000 front-end proces- 
sor, an AMD 2903 bit-slice graphics processor, 640-K bytes of 
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memory (expandable to 2 megabytes), and a double-buffered 
pixel memory. An alphanumeric keyboard, serial interface (for 
connection to the MicroVax 2), self-diagnostics, Vistagraf soft- 
ware, and a 19-in. color monitor are also standard with the 
$31,695 terminal. Original-equipment-manufacturer pricing for 
the controller alone begins at $11,105. 

Calcomp, 2411 W. La Palma Ave., Anaheim, Calif. 92801. 
Phone (714) 821-2142 [Circle 344] 





Popular PC-based design 
system is available in color 


Color is now available to users of Futurenet Corp.’s Dash-3C 
computer-aided-design work stations. With the new system, 
the designer can assign a preferred color or use the system’s 
predefined default colors to identify four separate classes of 
graphic display elements. 

The four element groups include symbol-interconnection 
lines, symbols, symbol cell boundaries, alphanumeric fields, 
and command menu; drawing and menu cursors, command 
line, menu headings, area-definition lines, symbol-definition 
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field value, message line, tagged objects, alphanumeric insert 
cursors, symbol-definition target lines, fast-pan windows, rub- 
ber-banded lines, and direct lines; and full-scale windows, dis- 
play border, and principal status-field headings and values. 

The complete Dash-8C system includes an IBM Personal 
Computer, PC/XT, or PC AT with a minimum of 256-K bytes 
of memory; an IBM enhanced color display and graphics 
adapter board with graphics-memory expansion card; key- 
board; MS-DOS; mouse and parallel-port board with cable and 
modular plug; printer; and the Dash-8C software. 

The complete system is priced from $10,880 to $14,380, de- 
pending on the computer desired. A Dash-38C upgrade package 
for existing monochrome versions, the model D3-MAP, is 
priced at $5,980. 

Futurenet Corp., 9310 Topanga Canyon Blvd., Chatsworth, Calif. 
91303. Phone (818) 700-0691 [Circle 345] 


64-K static RAM merges design 
technologies for faster access 


Busing into the marketplace with a rapid 40-ns access time, 
the »PD4361 64-K-by-1-bit static RAM is, according to its 
maker, not only the first fully static 64-K-byte RAM but the 
fastest SRAM currently available. 

The memory chip is built in a so-called mixed-MOS process. 
Memory cells are designed with a quartet of MOS transistors 
and two polysilicon resistors; the output drivers use three- 
state CMOS technology and are fully TTL-compatible. 

The »PD4361 comes in two different packages and with 
four different speed ratings. In a 22-pin plastic DIP, the 
uPD4361C comes in 45-, 55-, and 70-ns versions that are 
priced, respectively, at $66, $54, and $46 each in lots of 100 
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Our hands-on engineering style reflects an intimate 
understanding of complex systems...bold imagination...and 
independent thinking. Here, high technology is a finely-tuned 
instrument in the hands of our engineers. . 


If you’re ready for top performance, with your own mark of 
originality on your work, consider a Hamilton Standard career. We're 
involved in some of the most exciting programs underway. Elec- 
tronic Engine Controls. Digital Flight Management Systems. Flight 
Controls. Diagnostic and Monitoring Systems. Aircraft and Ground 
Support Systems. Hydromechanical Fuel Controls. 


And, we’re ushering in a new era in space exploration. ..with 
dramatic advances in space suit/life support systems...extra- 
vehicular mobility units...and inertial measurement systems for 
space programs. 


Explore one of the following high visibility roles: 
Electronic Design Engineers 


As a member of the electronic design team, you will consult on systems 
engineering, define specific electrical/electronic hardware to implement the 
functions in the systems design, and develop test requirements for produc- 
tion acceptance. Involves process schematic, engineering prototypes and 
final board schematics. Requires BSEE, 2-5 years of related experience, and 
a working knowledge of analog digital circuitry. 


Electronic Packaging Designer 

Involves mechanical design of electronic packages for military and commer- 
cial aerospace applications. Requires BS/MS ME and significant experience 
in the above areas including familiarity with electronic components, PCB 
design, chassis design and interconnect systems. Also requires knowledge 
of the effects of heat transfer, vibration and humidity. 


Project Engineer 


Take a project from inception to successful service use. Range of respon- 
sibilities include scheduling the program, coordinating with manufacturing 
suppliers and customers, preparing test plans, testing components, analysis 
of performance data, investigation of malfunctions or deviations from plan, 
and writing reports. Requires BSEE and significant project experience. 


Mechanical Aircraft Engineers 

Involves control dynamics, thermodynamics, aerodynamics and 
aeroacoustics for flight and environmental mechanical controls such as 
hydraulic and pneumatic. 


= Instrumentation Engineer—for lab testing of both analog and digital equip- 
ment. Requires BSEE and appropriate experience. 


= Design Engineers—responsible for analytical functions, requiring broad 


structural and dynamic expertise. Prefer advanced degree. 


Systems Engineers/ 
Digital Control Applications 


Total systems responsibility runs the gamut from concept formulation, in- 
teracting with customers, to detailed definition of hardware/software re- 
quirements and verification testing of final prototype systems. Requires 
BS/MS EE and specific experience in special purpose digital computers to 
implement complex control tasks in real time for gas turbine engines and 
avionic applications. 


Software Engineers 


Involves selection of processor; studies for hardware function, designs, and 
for hardware/software architecture; and programming microchips. Emphasis 
is on software design from the original concept stage through installation at 
customer facilities. Requires BS EE/Computer Science and 2-5 years ex- 
perience in software engineering for control and diagnostic systems. Skill in 
Fortran, Ada, Pascal, Assembly languages and knowledge of gate array 
design are helpful. 


As a dynamic high-tech organization with sales exceeding the 
billion-dollar mark, we can offer you exceptional career prospects, with ex- 
cellent salaries, extensive benefits and the chance to work with those you 
read about in your field. Start the dialogue NOW. ..call Bill Kelly at (203) 
623-1621 ext. 5329 or send your resume with salary history to: Mr. William 
Kelly, Manager, Profesgidnal Staffing, Ref. EW , Hamilton Standard WWindsor 
Locks, Connecticut 06096 


Extraordinary achievements...through hands-on creativity 
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pieces. When packaged in a 22-pin ceramic leadless chip carri- 

er, the SRAM features faster access times: 40, 45, and 55 ns. 
The pPD4361K series each cost $93, $84, and $78, respec- 

tively, in quantities of 100 or more. All the parts are available 

immediately. 

NEC Electronics Inc., 401 Ellis St., P.O. Box 7241, Mountain View, 

Calif. 94039. Phone (415) 960-6000 [Circle 362] 


256-K n-MOS dynamic RAMs 
have built-in refresh mode 


0 er as 64-K by 4 bits, the TMM41464P-12 and -15 256- 
K dynamic RAMs allow a four-to-one increase in data rate 
when used to store high-speed serial data strings, the manu- 
facturer says. 

The n-MOS device comes in two versions, a 120-ns model 
that burns an operating current of 65 mA, and a 150-ns chip 
that needs 55 mA of operating current. Both require a single 
5-V power supply, and both use a maximum of 5 mA when on 
standby. 

A refresh mode, called CAS before RAS (Column Address 
Strobe before Row Address Strobe) reduces systems’ parts 
counts by eliminating the need for external refresh circuitry. 
In addition, because the chip has multiplexed address inputs, 
it can be packaged in an 18-pin plastic DIP for higher system 
density. 

Compatible with logic families including Schottky TTL, the 
memory chips’ delivery is quoted as stock to four weeks. The 
120-ns part costs $17.20 each in 1,000-unit orders, while its 150- 
ns cousin costs $15.70 in the same quantity. 

Toshiba America Inc., 2692 Dow Ave., Tustin, Calif. 92680. 
Phone (714) 832-6300 [Circle 363] 


Dense design, fewer features 
make 64-K EEPROMs cost less 
Fabricated in metal nitride oxide semiconductor (MNOS) 
technology, a pair of 64-K EEPROMs offer design flexibility 
and low part cost. The devices are built with single-capacitor 
memory cells to reduce cell size and increase die density on 
the wafer, resulting in reduced consumer cost. 

Under the theory that many customers often have to pay 
for memory chip features they do not need, the manufacturer 
has eliminated functions such as ready-busy to further lower 
the cost per part. The company says these features are use- 
lessly repeated in systems where multiple memory devices are 
needed, and that the functions can often be controlled more 
efficiently by microprocessors. 

Two versions are currently available: the 250-ns HN58064P- 
25 and the 300-ns HN58064P-30. Built into 28-pin plastic pack- 
ages, they cost $18 and $16, respectively, when ordered in 
quantities in excess of 10,000 units. 
Hitachi America Ltd., Semiconductor and 
O’Toole Ave., San Jose, Calif. 95131. 
Phone (408) 942-1500 


IC Division, 2210 
[Circle 364] 


Stacked dynamic RAMs create 
128-K memory-dense device 


Two 64-K-byte dynamic RAMs, stacked and permanently 
connected pin for pin, create a 128-K-by-1-bit DRAM for use in 
personal computer applications and in other systems that re- 
quire high memory density. 

Designated the model TMS41128B, the stacked DRAM of- 
fers a typical operating power of 193 mW and typical standby 
power dissipation of 32 mW. These characteristics suit it for 
systems that require low power dissipation. In addition, the 
memory is refreshed in 4 ms and has an access time of 150 ns. 
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The TMS41128B stacked dynamic RAM is available in a 
standard 16-pin plastic dual in-line stacked package. In quanti- 
ties of 100 pieces, it is priced at $8. The part is available 
immediately. 

Texas Instruments Inc., Semiconductor Group, Literature Re- 
sponse Center (SC-482), P.O. Box 809066, Dallas, Texas 75380. 
Phone (800) 232-3200 [Circle 361] 


Microwave frequency counter 
takes readings up to 40 GHz 


Whats to the HP 5352A’s use of a gallium arsenide sam- 
pler/down converter, the microwave-frequency counter makes 
measurements as high as 40 GHz with a 1-s resolution. The 
instrument derives its high-frequency performance from an 
expansion of the manufacturer’s diode-sampling technology in 
GaAs. For testing low-frequency oscillators, a BNC-type input 
measures from 10 Hz to 525 MHz with resolution to 0.001 Hz. 

The HP 5352A outputs more than 80 measurements/s over 
the HP-IB bus, which comes standard. The Sleep mode, which 
can power down the counter’s internal operations when the 
instrument is not in use, creates an environment quiet enough 
for receiver testing. 

Features available through the keyboard include Offset, 
which subtracts or adds successive measurements from or to 
a chosen or measured value; Smooth, which enhances read- 





ability when measuring noisy signals; Keyboard Lockout, 
which prevents loss of data due to an accidental change of 
measurement setup; and Display Lockout, which blanks the 
display concealing test results in a security-sensitive location. 

With an average temperature rise inside the instrument of 
2°C, the company says an 8-year mean time between failures 
is to be expected. While a temperature-compensated crystal 
oscillator is standard, two optional oven oscillators are avail- 
able—a $750 model with a calibration interval of one year, and 
a $1,500 version with a five-year calibration schedule. 

More than 30 diagnostic tests, accessible through the front 
panel or the HP-IB bus, have been built into the counter to 
identify faults to the board level. The basic HP 5352A 40-GHz 
microwave counter costs $10,000. Delivery is six weeks after 
receipt of order. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rd., 
Palo Alto., Calif. 94303 [Circle 381] 


Wafer-handling system boasts 
50-frame input hopper 


Waters travel from input cassette to output cassette with- 
out being touched by human operators in the model 380 wa- 
fer-handling system. The unit features a 50-frame input hop- 
per, dual 25-wafer input cassettes for wafers with diameters 
from 3 to 6 in., and dual 25-frame output cassettes. Pattern 
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recognition is standard on the model 
380, automatically correcting for mask- 
pattern rotation or offset, according to 
the manufacturer. 

An RS-232-C port and an optional pe- 
ripheral communications controller mod- 
ule allow the model 380 to communicate 
with other pieces of equipment, such as 
the manufacturer’s automatic wire 
bonder, an automated wafer-dicing sys- 
tem, and a die bonder. In addition, wa- 
fer batches can be tracked by an option- 
al bar-code or optical-character reader. 

Operator control is accomplished 
through menu prompts given on a 
closed-circuit TV monitor with built-in 
keyboard, and diagnostics are built into 
the system. Using the monitor and the 
communications options, one operator 
can monitor multiple 380 systems, the 
manufacturer says. 

The price and delivery date for a mod- 
el 380 wafer-handling system depend on 
the customer’s requirements. 

Kulicke and Soffa Industries Inc., 507 Pru- 
dential Rd., Horsham, Pa. 19044. 
Phone (215) 674-2800 [Circle 365] 

































































Mobile clean room 
can be installed in a day 


A completely self-contained mobile 
clean room is available in several interi- 
or dimensions: widths from 4 to 8 ft, 
lengths from 6 to 14 ft, and heights 
from 8 to 10 ft. As a preassembled unit, 
it is mobile and can be installed in a day 
by simply connecting water, electricity 
and drain, and clamping the HEPA fil- 
ters in place. 

Also delivered knocked down for on- 
site assembly, the clean room is avail- 
able as a Class 10 or Class 100 environ- 
ment. The clean room is made up of 
four basic components: the air-condition- 
ing unit, which is completely assembled 
with all equipment needed to control 
cleanliness, temperature, humidity, and 
pressurization; the welded steel base as- 
sembly, designed to form a tub-like re- 
turn-air subfloor with integral raised 
floor; the modular nonload-bearing walls 
consisting of steel-clad baked-enamel in- 
sulated panels joined by gasketed ex- 
truded-aluminum connectors; and the 
ceiling assembly, a prefabricated steel 
plenum containing lights, HEPA filters, 
and acrylic light diffusers. 

By adding slave modules, floor space 
can be tripled without additional air-con- 
ditioning equipment. A typical system is 
priced between $30,000 and $40,000, de- 
pending upon the customer’s needs, and 
takes between 10 and 14 weeks to be 
delivered. 

Clean Room Technology Inc., 4003 East- 
bourne Dr., Syracuse, N.Y. 13206. 
Phone (315) 437-2152 [Circle 366] 
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Op amp meets military specs 
for high-accuracy applications 


Sercsdine procedures for the PAO7M 
high-current power operational amplifier 
are in full compliance with the new revi- 
sion C of MIL-STD-883 requirements, 
the manufacturer claims. The parts are 
completely tested to all minimum and 
maximum parameters at -55°C and 
+125°C rather than simply testing off- 
sets at a particular temperature. 






Designed for high-accuracy applica- 
tions requiring up to 5 A drive to resis- 
tive, capacitive, or inductive loads, the 
op amp’s class A-B output stage holds 
distortion below 0.1% while driving an 8- 
Q load to 60 W at 3 kHz. A FET input 
stage lets the amps be controlled by 


low-level signals such as photosensors. 


The amp features a thermal shutdown 
circuit and internal compensation for 
use at all gain settings. The hybrid cir- 
cuits use thick-film conductors, ceramic 
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Insuring reliability and quality of 
DRAMs has always been a problem. 
Now you can perform the equivalent of 
a full-scale qualification on every part, 
with a minimum investment of re- 
sources. And, at the same time, receive 
data that you have never had access to 
before. 


The AMBYX™ SYSTEMS TBT 32000 
breaks through the limits on full-service 
burn-in and test for 16-pin, 18-pin and 
new generation DRAMs. Capacity is 
nearly three times greater than any pre- 
vious system; testing can occur at any 
temperature, thus supplying more test 
data with less time invested. Exception- 
al system efficiency allows comprehen- 
sive burn-in and test data on every part, 
insuring that only the highest quality 
parts are used by you. All at a reason- 
able cost. 


TBT 32000 Burn-In 
and Test Oven - 
part of a superior 
test system. 





The TBT 32000 provides superior 
detection of soft errors, hard errors, 
production trends and device margin 
trends. Plus allowing easy customizing 
to individual requirements. And the 
TBT 32000 is the first system that veri- 
fies testing through the socket, insuring 
the integrity of your burn-in and test. 


We'll help you reduce your field repair 
costs by insuring that only the highest 
quality parts are released for use. The 
AMBYX™ SYSTEMS TBT 32000 is cur- 
rently available for purchase, lease or 
contract testing service. Smaller capac- 
ity engineering stations are also 
available. 


For information on your specific 
applications, call Kipp Bedard at 
(208) 386-3800. 


SYSTEMS GROUP 
1447 Tyrell Lane 
Boise, Idaho 83706 
(208) 386-3800 
TWX 910-970-5973 
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TECHNOLOGY, INC. 


We’re building our reputation on innovation. 
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capacitors, and silicon semiconductors to maximize reliability. 
The 8-pin TO-3 package is hermetically sealed and isolated. In 
lots of 100 pieces, the PAOTM is priced at $120 each. Delivery 
takes 14 to 16 weeks. 

Apex Microtechnology Corp., 
Ariz. 85714. Phone (602) 624-0273 


1130 E. Pennsylvania St., Tucson, 
[Circle 368] 





High-current relays are 
built around Chipswitch 


Bsc on its Chipswitch, Crydom’s solid-state relays operate 
in 10-, 25-, and 40-A capacities at 240 V. The firm says the 
Series 1 CSD models are better than existing de-controlled, 
premium-line, solid-state power relays with inverse parallel 
silicon- controlled- rectifi- z= 
er output devices. 

Although lower input 
impedance (890 )) re- 
duces the relays’ sensi- 
tivity, they can operate 
directly from TTL sig- 
nals. Improved zero-volt- 
age turn-on features 
complement the devices’ 
inherent turn-off charac- 
teristics, further reduc- 
ing electromagnetic in- 
terference. A 12-to-280-V 
ac operating range opti- 
mizes performance at 
both 120- and 240-V ac 
line voltages. 

Capable of withstand- oo 
ing changes in voltage over time of up to 200 V/ps, the relay 
can switch loads that have power factors of 0.5 to 1.0 without 
a snubber. The resulting off-state leakage is less than 1 mA in 
all models; one is available with a maximum of 100 pA leak- 
age. Available next month, the relays—in lots of 1,000—are 
priced 20% to 30% below typical solid-state relays. 
Crydom, 1521 Grand Ave., El Segundo, Calif. 90246. 


Phone (213) 322-4987 [Circle 367] 





500-V MOS FETs require no 
protection circuitry 


Wit their fast-recovery internal inverse diodes, Siemens’ 
400- and 500-V MOS FETs can be used without inverse-diode 
protection circuitry. Known as Fredfets (for Fast Recovery 
Epitaxial Diode FET), the models BUZ 201, 210, 382, and 385 
come in TO-3 and the new TO-218 packages. 

When trying to use a vertical power MOS FET’s internal 
diode to pass freewheeling current, designers usually encoun- 
ter potentially destructive change in voltage with respect to 
time ratios (dv/dt). They have had to use elaborate protective 
circuitry that redirected this current into other external com- 
ponents to ensure integrity for applications that called for 
more than 200 V. 

With Fredfet’s internal diode, there is such a short reverse 
recovery time that the diode prevents the device from having 
dv/dt problems at high voltages. The parts have on-resistance 
ratings (at junction temperatures of 25°C) of from 40 to 80 9, 
the same as conventional MOS FETs, Siemens says. 

Priced from $10.25 to $15.92 depending on voltage rating 
and packaging, the MOS FETs are available now for immedi- 
ate delivery. 

Siemens Components Inc., Colorado Components Division, 800 
Hoyt St., Broomfield, Colo. 80020. 
Phone (800) 338-2777 [Circle 369] 





IC combines four line drivers, 
yet chip draws just % mA 


A low-power RS-232-C line-driver chip that draws only % 
mA of supply current can be shut down to decrease the 
supply current to 0. The LT 1032, which combines four line 
drivers on one chip, is suitable in any application where a low- 
power device is needed to communicate digital data with ei- 
ther the RS-2382-C or RS-423 communications interface 
standard. 

The LT 1032’s chip design allows it to operate at a lower 
power-supply voltage than most other line drivers, the manu- 
facturer says. While the LT 1082, like other line drivers, can 
operate at +12 to +15 V, it meets RS-232-C specifications 
with only +6 V and operates most industry-standard receiv- 
ers properly at +5 V. This eliminates the need for a separate 
line-driver power supply in many cases. 

Unlike other line drivers, the LT 1032 is internally protected 
against overloads, short circuits, and up to 30 V of externally 
applied voltage. Available now, the LT 1082 is priced at $2.95 
each in lots of 100 pieces. 

Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, Calif. 
95035. Phone (408) 942-0810 [Circle 370] 





Removable Winchester cartridge 
takes 8 megabytes from disk 


isn and backup requirements for the iRMX-86 real-time 
operating system are addressed by this family of 8-megabyte 
5¥%4-in. removable Winchester cartridge systems. Rather than 
backing up a typical 10-megabyte disk onto 30 floppy disks, 
the user of a Datasafe 8R subsystem can copy 8 megabytes 
from the fixed disk to the removable cartridge in 90 s—a data- 
transfer rate of 5 Mb/s. 

Datasafe 8R Winchester cartridge systems include up to 
two fixed or removable Winchester drives, a formatter card, a 
Multibus host adapter card with 16-bit I/O, all necessary ca- 
bles and connectors, plus the iRMX-86 software driver and a 
bootstrap loader that enables booting the system from the 
Winchester. 

Datasafe 8R subsystems are compatible with all Multibus 
systems running under iRMX-86 V5.0, V6.0, or later releases, 
including Intel Corp.’s 300 family of computers. The 8R sub- 
systems can be installed by running the iRMX-86 interactive 
configuration utility. 

Prices of the Datasafe 8R subsystems start at $8,995, and 
quantity discounts are available. Delivery takes two weeks. 
Winchester Systems Inc., 400 W. Cummings Park, Woburn, Mass. 
01801. Phone (800) 325-3700 or in | Massachusetts, (617) 933- 
[Circle 359] 
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10OMHz 
COMPACT SCOPE 


Extra Portability with AC/DC Operation; 
Extra Features with Auto Ranging and Digital Readout. 





If you’re looking for a really compact oscilloscope an unknown or indefinite input signal. You also get 
that travels anywhere and operates anywhere (AC a handy probe with GND reference. The probe has 
universal input from 90 to 250V and DC), look no a built-in switch right at your finger-tips for start- 
further. Our VP-5610P, with its advanced circuit ing the auto ranging function. This plus 3-trace, an 
design technology, can rest on one hand and still alternate sweep function, auto fix, hold-off, a drift 
get the job done for you. For extra functions you compensation circuit, digital readout and much 

get Auto Ranging which automatically specifies more make this versatile model a super scope, espe- 


sweep range and vertical sensitivity best suited for cially if you’re busy and need something portable. 
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National/ 
Measuring Made Easy. Soomceues fopretiens 


Preparations 
1. Turn on power, adjust 
intensity and focus 

2. Adjust V position 

3. Set V range 

4. Specify trigger mode 
5. Specify sweep range 


Measuring 
6. Connect probe and 
apply to measure- 
ment point 
7. Refine V range 
8. Adjust trigger slope 
9. Refine trigger 


















* This chart compares 
the necessary prepara- 
tory and measuring 
steps of a conventional 


oscilloscope (11 steps) . 
to the advanced 10. Refine sweep range 


11. Re t waveform 
National/Panasonic ad out wave 


VP-Sor0P (only 5 steps) [| _‘Wateps | S steps 


&National/Panasonic 


Matsushita Electric Trading Co., Ltd., Industrial Electronics Section 
P.O. Box 18, Trade Center, Tokyo 105, Japan Telex: 522-8771 “METOSK J” 


Circle 74 on reader service card 












Keyboard incorporates 
touch pad for easy access 


F.. computer operators who would like to be able to use 
their touch pads without moving their hands from the key- 
board, the model KB5153 keyboard incorporates the touch pad 
immediately to the right of the cursor-number pad. The 
KB5153 is compatible with the keyboards of the IBM Corp. 
Personal Computer or the PC AT, the manufacturer says, and 
custom keyboards integrating the touch pad can be designed 
for original-equipment manufacturers. The touch pad also is 
available in a stand-alone configuration, in which case it can 
become an upgrade to an existing system. 

The touch pad runs in four modes: cursor-key, mouse, abso- 
lute-coordinate (graphic), and function-key. In this last mode, 
the touch pad can support up to 36 operator-defined function 
areas by means of a visual overlay. Combinations of these 
modes are possible, providing pointing and function-key opera- 
tion simultaneously. 

The retail price of the model KB5153 keyboard with touch 
pad is $399.95, and dealer shipments will be made by July 15. 
Key Tronic, P.O. Box 14687, Spokane, Wash. 99214. Phone (800) 
262-6006, or in Washington state, (509) 928-8000 [Circle 357] 





Smart buffer-spooler routes 
data to HP peripherals 


7 Pictters and printers can be driven simultaneously by Ex- 


pressway, a buffer-spooler that incorporates a microprocessor 
and up to 1 megabyte of memory. Expressway is designed for 
Hewlett-Packard Co. desktop computers as well as printers, 
plotters, and other peripherals running on the IEEE-488 bus. 

It differs from RS-232-C spoolers, the manufacturer says, in 
that it can route data coming in on a single set of lines to 
different peripherals running at different rates, automatically 
and simultaneously. Further, by using its intelligence, Ex- 
pressway can interrogate a plotter and send setup information 
to the computer if required. | 

Typical configuration prices for Expressway are $1,395 for 
the 256-K-byte three-port version and $2,495 for the 1-mega- 
byte three-port version. Shipments will begin in mid-June. 
Eventide Inc., 1 Alsan Way, Little Ferry, N.J. 07643. 


Phone (201) 641-1200 [Circle 360] 





Desktop tape drive provides 
138 megabytes of backup 


Weeiching only 36 lb and taking up a desktop area of 14 by 
19 in., the PCT-1000-T nine-track tape drive provides backup 
capacity of up to 188 megabytes and uses standard 7-, 8%-, or 
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10%-in. tape reels. The enclosing cabinet is 5% in. high. With 
the addition of an optional interface, the tape drive can be 
made compatible with the IBM Corp. Personal Computer. 
The tape drive is compatible with the Cipher/Pertec inter- 
face and supports a variety of recording formats including the 
800-b/in. formats of nonreturn to zero inverted, IBM, and the 
American National Standards Institute; the 1,600-characters/ 


in. phase-encoded, IBM, and ANSI formats; and dual-density 


recording of 3,200 or 1,600 c/in. Available now, the drive 
retails for $38,557. 

lbex Computer Corp., 20741 Marilla St., Chatsworth, Calif. 91311. 
Phone (818) 709-8100 [Circle 358] 





With adapter, IBM PC/XT 
analyzes and edits speech 


Wit the addition of the OM8010 speech adapter box, IBM 
Corp. Personal Computers gain speech-analysis and -editing 
capabilities. The box was originally available only with Hew- 
lett-Packard Co. personal computers; software for the adapter 
set has been modified so that it now runs on the IBM PC. 

An IBM PC/XT with a display and 256-K bytes of RAM can 
be merged with the adapter by adding three boards: a graph- 
ics display card, a memory card, and an IKEK-488 bus con- 
verter. With the system, which samples analog speech input 
from audio tape and displays the parameters on the screen, 
users can select the sections they want to edit with begin and 
end markers. When editing is complete, parameters are con- 
verted into code and stored on EPROM or disk. 

Software is arranged into eight interactive modes. The user 
can pronounce single speech frames or segments and check 
them for quality. Each mode has a menu of commands, and 
all except the destroy function are single-stroke commands; 
data-destroy commands require confirmation to protect 
against accidental data loss. Available now, the system costs 
about $5,000. 

Signetics Corp., 811 E. Arques Ave. Sunnyvale, Calif. 94086. 
Phone (408) 991-2000 [Circle 382] 





Data-encryption system 
boasts 1081 primary keys 


A three-level key system preserves code secrecy for the 
DSD 72C data-encryption unit. Designed to protect synchro- 
nous digital transmissions, such as those for terminals, com- 
puters, aircraft data communications, and digital speech sys- 
tems, the full-duplex unit operates at standard data rates up 
to 2 Mb/s; data rates up to 8 Mb/s are available on special 
order, according to the manufacturer. 

Encrypted data received by any terminal device equipped 
with a code-compatible DSD 72C is deciphered in plain text. If 
the message is intercepted by a terminal not equipped with 
the encryption device, a stream of unintelligible symbols will 
appear, rendering interpretation almost impossible, the compa- 
ny says. The unit’s code depth of over 100 years is ensured by 
its 108! primary keys and 2.510!” secondary keys. A variety 
of standard interfaces is available. Priced at $3,825, the DSD 
72C is available 30 days after receipt of order. 

Technical Communications Corp., 100 Domino Dr., Concord, 
Mass. 01742. Phone (617) 862-6035 [Circle 351] 





Lone work station can control 
entire communications network 


F om a single console, an entire data-communications net- 
work can be controlled, according to the manufacturer of the 
Analysis Workstation. The unit combines connectivity and net- 
work diagnostics in a single work station. The machine pro- 
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vides interactive access to network software from a high- 
resolution ergonomic terminal. 

Host applications including Network Communications Con- 
trol Facility and Network Problem Determination Application 
can be used, and modem and line impairment can be displayed 
in either full or split-screen fashion. The work station can 
monitor more than 6,000 devices. 

Based on the manufacturer’s PDX Messenger graphics sys- 
tem and coupled with unique windowing software, the work 
station can monitor up to four network operations, which can 
be continuously updated. Test and monitoring results are dis- 
played in simple color or monochrome formats. An optional 
feature provides a touch-sensitive screen. 

Available in the fall, the price for the work station will be 
about $6,000. Options are priced separately. 

Paradyne Corp., P.O. Box 1347, 8550 Ulmerton Rd., Key Largo, 
Fla. 33540. Phone (813) 530-2000 [Circle 352] 





Multibus RAM card has 
2 megabytes on board 


C sane with an error-correction and -detection unit, the 
DSB-020EL Multibus RAM board is designed to operate with 
all iLBX-compatible Multibus CPU boards and systems. The 
iLBX, a high-speed memory bus from Intel Corp., is an en- 
hancement for Multibus systems, providing faster memory 
access than is possible with the Multibus alone. 

This memory board offers users of CPU boards compatible 
with the iLBX enhancement 1 or 2 megabytes of dynamic 
RAM on a single board. Each board holds either 44 or 88 150- 
ns, 256-K dynamic RAMs, a large-scale integration RAM con- 
troller, a LSI error-detection and -correction unit, and the dual 
Multibus and iLBX interface. Memory refresh and error- 
change and -correction operations are performed on board, 
transparent to the CPU. Maximum access time is 330 ns, and 
maximum cycle time is 360 ns. 

The error change and correction system detects and cor- 
rects all single-bit errors; double-bit errors, however, are de- 
tected but not corrected. The logging and communication of 
errors to the CPU is handled through a 16-bit error-status 
register, which the CPU accesses through a Multibus I/O 
port. The unit supports 24 address bits, for a direct-address 
memory of up to 16 megabytes. Moreover, since the iLBX bus 
will support up to 4 memory boards, a Multibus system can be 
configured with up to 8 megabytes of iLBX memory. 

The 2-megabyte version, in quantities of 100, sells for $1,796 
each. The 1-megabyte version sells for $1,084 in the same 
quantities. 

Pascot Inc., Densan Division, 17981 Skypark Circle, Suite B, Ir- 
vine, Calif. 92714. Phone (714) 261-5220 [Circle 347] 
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STD-bus computer board comes 
configured for multiprocessing 


The CPU-9, a single-board computer based on the 6-MHz Z80 
microprocessor, provides high-speed multiprocessing for the 
STD-bus. 

With 64-K of static RAM and 32-K of EPROM, the board 
has a battery-backed, real-time clock and calendar, two pro- 
grammable serial ports, and a parallel port. An Intel Corp. 
piggyback SBX connector is included, as is a pair of 16-bit 
counter/timer channels with interrupts. Especially useful in 
distributed-control applications where several CPUs work in 
parallel, sharing common data, the CPU-9 conforms to all Z80 
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STD specifications, the manufacturer says. With the board, 

other STD-bus boards can be used in the same system. 
Delivery is stock to 30 days for the CPU-9, which is priced 

from $250. 

Computer Dynamics Inc., 105 S. Main St., Greer, S.C. 29651. 

Phone (803) 877-7471 [Circle 348] 





Peripheral board protects 
against STD-bus system failure 


The ZT 8882 System Integrity Board easily handles real-time 
utility functions, such as ac- and dce-power failure detection, 
timing problems, and hardware and software failures, its 
manufacturer says. 

An STD-bus board, the ZT 8882 will sense the loss of an ac 
cycle and immediately signal the CPU to shut down the sys- 
tem. If the 5-V de power drops below 4.7 V, a battery backup 
switches on to protect the board’s memory (from 2-K to 8-K 
bytes). A “watchdog” timer performs interrupts and can be 
programmed to activate an external alarm if the host CPU 
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does not reset it at user-established intervals. If necessary, a 
second computer can monitor the timer, taking over control of 
the process if the system fails. A real-time clock/calendar that 
provides the date and time of day is also on board. The clock 
can also be used to provide paced interrupts. 

The system includes eight input switches for setting up 
system parameters, or they can be used together as an 8-bit 
digital input port. Available now, the ZT 8882 is priced at $398 
in single-unit quantities. 

Ziatech Corp., 3433 Roberto Ct., San Luis Obispo, Calif. 93401. 
Phone (805) 541-0488 [Circle 349] 


Interface board for VMEbus 
has six independent channels 


The PME SIO-1 multiprotocol serial-interface board provides 
six independent serial I/O channels to the VMEbus. Each 
channel uses the 68561 Multi-Protocol Communications Con- 
troller, so the user can select from a range of options for 
speed, protocol, and encoding. 

All six channels offer a freely selectable interface for either 
RS-232C or RS-422 ports. Asynchronous, bisynchronous, or 
synchronous operation using character or bit-oriented proto- 
cols such as IBM bisynchronous and X.25 are also featured, 
and are programmable between 110- and 38,400 bits/s. Parity 
check and cyclic redundancy checking are available. 

The communications controllers buffer up to eight received 
and transmitted characters, and can transfer data in 16-bit 
words across the VMEbus to optimize bus throughput. The 
board, which occupies 512 bytes in the 16-megabyte address 
map, uses a user-selectable address modifier code. 

The movement of data and command/status information 
between the system bus and each communications controller 
is controlled by a trio of maskable auto-vectored interrupts. 
An eight-character first-in/first-out memory buffer in each 
communication controller holds data during transmission and 
reception. 


A switch on the card’s front panel has an LED indicator | 


and can be used to isolate the board from the bus during 
debug and maintenance. Other features include 22 directly 
addressable registers that control data transfers and status 
reporting modes for full or half duplex and local loop-back, 
error-checking, and a wire-wrap area so that users can assign 
drivers and receivers to each channel. 

Available from stock, the board costs $985 in single quanti- 
ties; orders of 10 to 24 reduce the unit price to $926, and 
larger-quantity original-equipment-manufacturer discounts are 
available on request. 

Plessey Microsystems Inc., 1 Blue Hill Plaza, Pearl River, N.Y. 
10965. Phone (914) 735-4661 [Circle 350] 


Software package for OEMs 
links micros to mainframes 


Satiware, documentation, and technical assistance make up 
the Micro/Answer Toolkit, a package that other software de- 
velopers can add to their own products to create a micro-to- 
mainframe link. When used in conjunction with the company’s 
previously released Answer/DB, a mainframe engine, M1- 
cro/ Answer allows access to nearly any IBM Corp. mainframe 
file or data base including IMS, DL/1, VSAM, IDMS, Total, 
and Adabase. It first extracts user-selected data from any 
data base on the mainframe, then delivers it to the personal 
computer in a file formatted for use on that computer. 

A modifiable product for original-equipment manufacturers, 
Micro/ Answer offers open-ended architecture that can access 
a number of different data bases rather than just one propri- 
etary data base. Security controls are maintained at the data- 
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base, segment, record, field, and field-content levels, and user 
profiles determine who can access what information. Answer/ 
DB is priced at $30,000 for the DOS version, $45,000 for the 
OS version. 

Informatics General Corp., 21031 Ventura Blvd., Woodland Hills, 
Calif. 91864. Phone (213) 887-9040 [Circle 353] 


Software simulates CMOS ICs 
on Mentor’s work stations 


Mos and CMOS device circuits can be simulated with MSi- 
mon, software for the Mentor Graphics Corp.’s Idea series of 
computer-aided engineering work stations. MSimon is based 
on the Simon Simulator, an iterative algorithm developed in 
1982 for commercial-IC design. 

MSimon achieves 100% convergence—the ability of the sim- 
ulator to find a stable solution—on the first run, the manufac- 
turer says. The program is claimed to run from 5 to 30 times 
faster than Spice on the Idea work stations, and its efficient 
use of computer memory allows the simulation of more than 
40,000 transistor circuits. These capabilities—speed of conver- 
gence and memory capacity—suit MSimon for complex circuit- 
ry such as memory cells, Mentor claims. 

MSimon is available with MSpice simulation software at a 
cost of $23,800, or as an upgrade to MSpice for $18,900. 
Mentor Graphics Corp., 8500 S.W. Creekside PI., Beaverton, Ore. 
97005. Phone (503) 626-7000 [Circle 356] | 


Tricon 1 controHers speak 
T-Cal programming language 


Users of Tricon 1 fault-tolerant controllers in factory auto- 
mation and process industries can enrich their programming 
environment with TriStation, an application programming en- 
vironment that includes software and an IBM Corp.-compati- 
ble personal computer. Although TriStation presents a high- 
level, interpretive interface to the user, the resulting code 
executes at compiled speeds, the manufacturer says. 

TriStation’s high-level programming language, T-Cal (Tri- 
conix Control Application Language), uses a form of relay 
ladder logic, a popular language for industrial-automation ap- 
plications. With T-Cal, programmers can partition their pro- 
grams into segments that can be individually debugged, 
stored, recalled, and reused each time a function is duplicated. 
The programmer uses five software elements: a ladder editor, 
a board/point editor, a data dictionary, a full-function logic 
simulator, and an interactive debugger. Including software, 
disk, and microcomputer—TriStation is priced under $6,000. 
Triconex Corp., 16800 Aston St., Irvine, Calif. 92714. 


Phone (714) 261-0880 [Circle 377] 
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TTL LEVEL 
BUBBLE MEMORY MODULES 


Now you can have Fujitsu’s reliable 
bubble memory just the way 
you want it. These flexible 
new modules, consisting 
of bubble memory de- 
vices and peripheral 
linear ICs, work at the 
TTL level which means you 
only have to add control LSIs 
to create solid-state file memory designed to your 
particular needs. Contact Fujitsu Component 
Europe, B.V. today for full details. 








Fujitsu Component Europe, B.V.: 


Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 Telex: 11966 FUJCE NL 


Fujitsu Limited (Components Marketing): 


6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: (Int'l Prefix) 81-3-216-3211 


Circle 60 on reader service card 





Expandable from 128K to 4M bytes 


Non-volatile memory 
11.2msec. average access time 


Maintenance-free design 





Specifications 
Model FBM-M128TC 
Memory capacity 1,048,576 bits (128K bytes) 
Interface TTL level 
Transfer rate 100K bit/s 
Access time 11.2ms 
Operating temp. 5 to 50°C 
Storage temp. —30 to 75°C 
Weight 75g 


Dimensions 43.5 x 65.5 x 13.7mm 


TTT 
FUJITSU 


Telex: 2224361 FT TOR J 
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Infrared 
Thermal Analysis 
of Microelectronics 


The heat’s on. A six-page color pam- 
phlet from Barnes Engineering Co. de- 
scribes Computherm, a system consist- 
ing of an RM50 microimager, a preci- 
sion-heated substage, modified computer 
with color display, hard-copy printer, 
and software. Computherm performs 
noncontact thermal measurement of 
powered-up microcircuits, from die-at- 
tach problems to latchup, with automat- 
ic correction for spatial emissivity; 18 
four-color examples of on-screen analy- 
sis images are shown in this pamphlet. 
Request a free copy by calling (203) 348- 
5381 or write to the company at 44 Com- 
merce Rd., Stamford, Conn. 06904. [Cir- 


Roving reporter. A BT-Basic program 
that returns statistical reports on pc 
boards under test and repair, Q-Stats 
runs on the Hewlett-Packard Co. 3065 
test system. Described in HP Product 
Note 3065-1, it is offered free to engi- 
neering and production managers, test 
programmers, and others who prefer to 
control manufacturing and test process- 
es, rather than to accept and live with 
the problems. Copies of the product note 
can be obtained by writing to Hewlett- 
Packard Co., Inquiries Manager, 1820 
Embarcadero Rd., Palo Alto, Calif., 
94308. [Circle 422] 


Ad valorem. “Value Added Testing” is 
the title of this pamphlet from Westing- 
house Electric Corp. describing that 
manufacturer’s test procedures for pow- 
er semiconductors. The procedures in- 
clude testing by ac blocking life for elec- 
trical characteristics at rated voltage 
and rated junction temperature. Three 
groups of Mil-Spec testing capabilities 
are also listed. For a copy, phone (412) 
925-7272 or write to Westinghouse, 
Semiconductor Division, Youngwood, 
Pa. 15697. [Circle 423] 
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Masked marvel. The Applied Lithogra- 
phy Operation—formerly Qualitron, a 
commercial photomask supplier—of Per- 
kin-Elmer Corp. and its work in photo- 
mask technology are presented in a 12- 
page illustrated brochure containing sec- 
tions on electron-beam and optical lith- 
ography, computer-aided-design — ser- 
vices, and quality assurance. Perfor- 
mance characteristics and specification 
data sheets are included in a pocket on 
the back page of the brochure, and a 
flow chart contrasts electron-beam ver- 
sus optical production procedure. For a 
free copy, call or write the Perkin-Elmer 


Corp., 50 Danbury Rd., Wilton, Conn. | 


06897. Phone (203) 834-6330. [Circle 424] 


Save those bits! The sensitivity of 256- 
K dynamic RAMs to decoupling-induced 
soft errors—random loss of one or more 
bits of memory—is discussed in an 
eight-page technical paper from AVX 
Corp., a manufacturer of multilayer ce- 
ramic capacitors. The high-frequency de- 
coupling performance of capacitors was 
studied under actual operating condi- 
tions on the manufacturer’s own memo- 
ry boards. For a free copy of this paper, 
request “Decoupling: 256-K DRAMs” 
from AVX Corp., P.O. Box 867, Myrtle 
Beach, S.C. 29577, or call (803) 448- 
9411. [Circle 425] 





Runs interference. This “All-Purpose 
EMI Filter Performance Selector Chart” 
from Cornell Dubilier guides engineers 
through a step-by-step process in which 
they first select the applicable electro- 
magnetic-interference emission limit re- 
quired; then select the type of filter that 
meets operating-current requirements; 
and finally identify the available me- 
chanical configurations that satisfy the 
installation requirements. The selector 
chart comes free on writing to the com- 
pany at Wayne Interchange Plaza 1, 
Wayne, N.J. 07470, or call (201) 299- 
8000. [Circle 426] 
































































NEW LITERATURE 


Relay race. Two market and applica- 
tions reports, the sixth and seventh in a 
series from Electronic Instrument & 
Specialty Corp., discuss applications us- 
ing the company’s reed relays. The in- 
strumentation and application report ex- 
amines reed relays having high voltage 
isolation, low capacitance shielding, and 
low charge-high insulation; the telecom- 
munications market and applications re- 
port discusses loop detection and cur- 
rent-monitoring circuits. Both reports 
are illustrated with circuit diagrams. 
Copies are available at no charge; call 
the company at (617) 438-5300, or write 
to 42 Pleasant St., Stoneham, Mass. 
02180. [Circle 427] 





Flowers and music. A 256-page cata- 
log offers nearly 400 products in 56 cat- 
egories of template software for Lotus 
1-2-3 and Symphony. Some of the cate- 
gories covered are business software, 
utilities, training aids, books, and acces- 
sories. The publisher, 4-5-6-World, also 
maintains and continually updates a 
data base of Lotus products. To receive 
a free copy of the catalog or to learn 
more about the data-base service, call 
(800) 524-5678 toll-free; in California 
(805) 564-2424. The mailing address is 
Dept. P-102, P.O. Box 22657, Santa Bar- 
bara, Calif. 93121. [Circle 428] 





School bells. The National Action 
Council for Minorities in Engineering di- 
rects this handbook, titled Jmproving 
the Retention and Graduation of Mi- 
norities in Engineering, to educators 
and executives working to improve the 
suecess rate of blacks, Hispanics, and 
American Indians in the engineering 
professions. Detailed operating proce- 
dures of a model minority engineering 
program (MEP) are presented, as well 
as a checklist for evaluating an MEP 
center based on a decade of nationwide 
development of MEPs. Available for 
$10, the handbook can be ordered by 
writing to Nacme Inc., 3 W. 35th St., 
New York, N.Y. 10001 or calling the or- 
ganization at (212) 279-2626. [Circle 430] 


Favorable position. A line of linear 
and rotary tables, optical mounts, heli- 
um neon lasers, and more is presented 
in “Positioning Systems—Lasers and 
Accessories,” a 98-page catalog from 
Aerotech. Included are descriptions, 
photos, price, and other data for both 
components and complete systems—for 
example, helium neon laser tubes from 
0.5 to 16 mW; Unidex motion control- 
lers; and servo amplifiers and de servo 
motors. Copies are available on request 
from Aerotech Inc., 101 Zeta Dr., Pitts- 
burgh, Pa. 15288. Phone (412) 963- 
7470 [Circle 429] 
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POSITIONS VACANT 





Telecommunication Engineers — A Major 
U.S. Communications Co. has several New 
Jersey based career positions for degreed 
(BSEE) U.S. Citizens — must be knowledge- 
able about Military Specs — able to obtain 
‘Secret’ Clearance — able to Monitor Mili- 
tary Contractors Performing Design, 
Procurement, Installation of a Large Scale 
Military Command and Control Project, 
some travel required (incl. Middle East). Po- 
sitions require strong background in Digital 
Communications Engineering for Specialists 
in: 1. Computer Driven PABX’s; 2. Computer 
Driven Store and Forward Switches; 3. EC- 
M/ECI (Electromagnetic Interference, Con- 


trol, Compatibility; 4. Teletype and Fac- 


simile Interface; 5. Configuration Man- 
agement; 6. H.F. Radio Frequency Design; 7. 
Telephone Terminal Equipment; 8. Human 
Engineering/System Safety; 9. Quality Con- 
trol. Send resume with salary history to: Ris- 
wold and Assoc. Panam Bldg 303E #24, 200 
Park Ave. New York City, N.Y. 10166. 


POSITIONS WANTED 


Designing a product? I do electronics /mi- 
croprocessor based design and program- 
ming. Project rates. Mr. Masel (718) 476- 
1516 (NY). 





SPECIAL SERVICES 





Switching Power Supply Expert for Wire. 
State-of-the-art costume design in less time 
and less expensive. Also consulting. Call for 
information: G. Perica 514-335-6254. 


TAX FREE INCOME 


CHINA *« MIDEAST 
TURKEY «x EGYPT 
We have more positions available 
than any other agency in the 
country 


11,500 + OPENINGS 
Free Travel, Free Housing 
Free Food & Free Medical 
Our clients are hiring Engineers 
NOW in the following areas: 


@ Electronics Engineers 

@ Communications Engineers 
@ Microwave Engineers 

@ Radar Engineers 

@ Computer Engineers 

@ Defense Weapons Engineers 


MANY, MANY OTHERS 
OPEN SUNDAY 9:00-3:00 


Weekdays 8:30-5:30 
Call or send resume to: 


eprerseas 


Unlimited Agency, Ine. 


(213) 739-8080 


3460 Wilshire Boulevard, Suite 908W 
Los Angeles, CA 90010 


For the following states: Alabama, Arkansas, 
Florida, Georgia, Kentucky, Louisiana, Maryland, 
Mississippi, North & South Carolina, Tennessee, 
Virginia, West Virginia Contact: 


(813) 985-7300 
7402 North 56th St., Suite 800 
Tampa, FL 33617 
Advance Fee 
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Advertise Are you in 
your first 
engineering 


job? 


Are you 

thinking 
about where 

you go 
from here? 






your 
To aE Td= 
for only 
$114.75 







For only $114.75 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— Electronics 
Week’s paid circulation of 102,000 
subscribers. 






You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
Patti Clyne at 212/512-2557. 


Electronics Week 
Computer Software 
Section 


/ : 
Post Office Box 900 Che 
New York,NY 10020 {All 





This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now— articles 
like “How to Get a Good Performance 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics” —and many 
more. Send for this book today and 
begin to move ahead in your career. 









1985 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 








1 Inch 7/8x2 1/4 Artwork or 
2Inch 17/8x2 1/4 _ film preferred. 
3inch 27/8x21/4 Typesetting 
4inch 37/8x21/4 _ free of charge. 


1985 RATES 


1X 6X 
1 Inch $114.75 $113.75 $112.80 
2 Inch 229.50 227.50 225.60 
3 Inch 344.25 341.25 338.40 
4 Inch 459.00 455.00 451.20 











GRADUATING ENGINEER rf f ve 
he 
eerie 






P.O. Box 900 
New York, NY 10020 





Please send me __ copies of “Moving 
Ahead in Your Career” at $9.95 each. 
Enclosed is my check/money order 
made out to Graduating Engineer for 









OF-1 1 
Patti Clyne 
212/512-2557 


Name 







Address 







City/State/Zip 
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AVAILABLE! 


1985-86 


Electronics 
Buyers’ Guide 





Order your copy today for 


the industry’s most often- 
used directory: 


@ It’s three directories in one 

@ Includes more than 4,000 
product listings. (approx. 700 
pages) 


® Contains over 5,000 company 


listings (approx. 400 pages} 

including: 

® Company name, address 
and phone number. 

@ Name and title of contact 
for sales information. 

@ Number of engineers at 
plant and number of 
employees. 


@ Annual dollar sales volume. 


@ Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

® Instant referral to 


company’s advertisements. 


@® Offers FREE current catalog 


retrieval service (approx. 1300 


catalogs) 


Price: $40 USA & Canada 


$50 elsewhere 
(add $30 for airmail) 


Advertisers Index 





Anritsu Electric Company 


= Boonton Electronics 


Colcoat Co. Ltd. 


Daicel Chemical Co. 


+ Digital Equipment Corp. 


= # €Elevam Electronic Tube 


Fabbrica Italiano 


* Fujitsu Ltd. 


General Instrument Co. 


+. Gordos 


$ Hitachi America Ltd. 


ITT Standard 


* Matra GCA 


* Matsushita Electric Trading Company 


Micron Technology 


National Semiconductor 


* Norma Messtechnik Gmbh 


* Philips 1 & E 


* Rohde & Schwarz 


Sharp Corporation 


Sprague Electric 


$+ TDK Corporatsion 


= Teledyne Relays 


= Teledyne Solid State 


* Thomson CSF Div. DTE 


* Thomson Semiconductor 


Vacuumschmelize Gmbh 
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Classified and employment advertising 


Advertising Sales Staff 


Atlanta, Ga. 30319: Joseph Milroy 
4170 Ashford-Dunwoody Road N.E. 
[404] 252-0626 

Boston, Mass. 02116: 

Joanna Henderson 

575 Boylston St. 

[617] 262-1160 

Chicago, Ill. 60611 

[312] 751-3738 

645 North Michigan Avenue 
Cleveland, Ohio 44113: Joe Milroy 
[215] 496-3800 

Costa Mesa, Calif. 92626: Debbie Smith 
3001 Red Hill Ave. Bldg. #1 Suite 222 
[714] 557-6292 


Dallas, Texas 75240: Harry B. Doyle, Jr. 
5151 Belt Line Road, Suite 907 

[214] 458-2400 

Englewood, Co. 80112: Harry B. Doyle, Jr. 
7400 South Alton Court Suite 111 

[303] 740-4633 

Houston, Texas 77040: Harry B. Doyle, Jr. 
7600 West Tidwell, Suite 500 

[713] 462-0757 

Los Angeles, Calif. 90010: Chuck Crowe 
3333 Wilshire Blvd. 

[213] 480-5210 

New York, N.Y. 10020 

Matthew T. Reseska [212] 512-3617 

1221 Avenue of the Americas 

Stamford, Ct. 06902 

Albert J. Liedel 

777 Long Ridge Road. Bldg. A 

[203] 968-7115 

Palo Alto, Calif. 94303: 

Larry Goldstein, Lauren Scott, Lynne Simonfy 
1000 Elwell Court, [415] 968-0280 
Philadelphia, Pa. 19102: Joseph Milroy 
Three Parkway, [215] 496-3800 
Pittsburgh, Pa. 15222: Joseph Milroy 
Suite 215, 6 Gateway Center, [215] 496-3800 
Southfield, Michigan 48075: 

4000 Town Center, Suite 770, Tower 2 
[313] 352-9760 

San Francisco, Calif. 94111: 

Larry Goldstein, Lauren Scott, Lynne Simonfy 
425 Battery Street 

[415] 362-4600 


Brussels: Art Scheffer 
23 Chaussee de Wavre 
Brussels 1040, Belgium 
Tel: 513-73-95 


Frankfurt/Main: Fritz Krusebecker, Dieter Rothenbach 


19 Liebigstrasse, Germany 

Tel: 72-01-81 

Milan: Savio Pesavento 

1 via Baracchini, Italy 

Tel: 86-90-656 

Paris: Jean - Christian Acis 

17 Rue-Georges Bizet, 75116 Paris, France 
Tel: 720-33-42 

Scandinavia: Andrew Karnig 
Finnbodavagen 

S-131 31 Nacka 

Sweden 

Tel. 46-8-440005 

Telex: 17951 AKA S 

Tokyo: Hirokazu Morita 

McGraw-Hill Publications Overseas Corporation, 
Kasumigaseki Building 2-5, 3-chome, 
Kasumigaseki, Chiyoda-Ku, Tokyo, Japan 
[581] 9811 


United Kingdom: Art Scheffer 
34 Dover Street, London W1 
Tel: 01-493-1451 


Business Department 


Frederick J. Kostbar 
Business Manager/Controller 
[212] 512-2627 

Leon Irgang 

Circulation Director 
[609] 426-5542 

Archie Anderson 
Director of Marketing Services 
[212] 512-6642 

Frances M. Vallone 
Reader Service Manager 
[212] 512-6058 

Thomas M. Egan 
Production Director 
[212] 512-3140 

Carol Gallagher 
Production Manager 
[212] 512-2045 

Betty Preis 

Production Manager 
[212] 512-2908 

Susan A. Pienkos 


Send order with payment to: Hamilton Standard 53 | Sales Administrator 
. Overseas Unlimited Agency Inc. 62 
Regina Hera Riswold & Associates 62 


Classified and Employment Advertising 
[212] 512-2556 


Electronics Buyers’ Guide 
1221 Avenue of the Americas Ml rc 
New York, NY 10020 Hill | 





= For more information of complete product line see 
advertisement in the latest Electronics Buyers Guide 

* Advertisers in International edition 

+ Advertisers in domestic edition 
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ELECTRONICS WEEK INDEX 


NOV. 
1984 


DEC. JAN. 


THIS WEEK 1985 


LAST WEEK 
YEAR AGO 
1982 


The ElectronicsWeek \Index, a seasonally adjusted measure of the 
U.S. electronics industry’s health, is a weighted average of various 
indicators. Different indicators will appear from week to week. 


ELECTRONICS SHIPMENTS 


















Shipments ($ billions) 
Communications equipment 


Electronic and electrical instruments 







Index of leading economic indicators 167.4 167.7 168.1 
Budgeted outlays of the federal government ($ billions) 82.228 78.067 68.0687 


Budgeted outlays of the Department of Defense ($ billions) 







Operating rate of all industries (% capacity) 


Total housing starts (annual rate in thousands) 










Hi with the double whammy of reduced sales of elec- 
tronics equipment and trimmed spending on national de- 
fense projects, the ElectronicsWeek \|Index fell 1.2% in the 
latest week. While shipments of electrical instruments 
edged up 1% after a small dip in March, radio and TV 
equipment decreased 5% and components tripped 8%. 
The communications industry suffered the most damage, 
however. Representing the largest area of electronic 
equipment, it declined a substantial 9%. The other half of 
the whammy was a 7% drop in government defense 





64 





spending for April, after a steady increase earlier this year. 
In the coming months, further erosion of the index is possi- 
bile. With first-quarter growth for the economy limping in at 
a disappointing 0.7% and the leading economic indicator 
for April suffering a 0.2% drop-off, tough times could be 
lurking around the corner. However, two positives currently 
helping to keep business activity afloat are lower interest 
rates and improved consumer spending. And with belated 
federal income tax refunds on their way to potential spend- 
ers, consumer demand should remain decent for a while. 
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3UT YOU CAN RELY ON SHARP. 


1 the outside, all 4N series photocouplers 

sically look alike. The difference is inside. With 
arp PC4N photocouplers, that difference is 
iability. Every Sharp PC4N incorporates Sharp’s 
yhisticated electronics technology. And each 
ase of the manufacturing process is carefully 
ynitored under Sharp’s strict standards of 

ality control. This means that Sharp PC4N 
otocouplers will perform up to specification the 
t time—every time— you use them. 

2liable performance is important to you, take a 
k at Sharp’s line of PC4N photocouplers. 

py’re high-performance electronic devices with 
lifference—Sharp reliability. You can count on it. 


SHARP CORPORATION, JAPAN 


PC4N-Series 


(Ta= 25°C) 





Collector-Emitter 





| Absolute Maximum Ratings 


Isolation 


Current Transfer Ratio 


Electrical Characteristics 


Response Time 


Collector Dark 





Model No. Voltage Voltage | . Current 
VCEO Viso | CTR, Ip | VcE tr Ic Voce 'ceo VCE 
pcs (V) | rms) | (%) MIN. | (mA) | (V) (#8) TYP. (mA) (V) (nA) MAX. (V) 
| PC4N25 © |} 2500 | 10 | 10 
5 r -| t ; 1 20 t t 
2 | PC4N26 | 1,500 | 10 10 3 9 100 | 10 
§ PC4N27 | | 1,500 ie: || 10 | 10 ia 1” 
8 _ PCAN28 30 | 500 | | 10 | 10 100 
z _ PCANS5 © 3,550 | 10 10 
© PCANS6 — 2500 100 10 10 3{ton) 2 100 10 50 10 
| PC4N37 | — 1,500 | | 10 | 10 
} 1 1 t 
g PC4N29 © 2,500 | 409. | 10 10 Neel 
c 2) PC4N30 | 1,500 | 10 10 MAX. oe 
Sli 30 t t | t 50 *200 10 100 10 
2S PC4N32 | 2500 | 10 10 5 (ton) 
=s) | - ; 500 | ; (mA) (V) 
oc, PC4N33 1,500 | | 10 , 10 | 
*tw ~ 1.0ms 


SHARP CORPORATION international Business Group, Electronic Components Sales Dept. 


22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 


Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA (LABOMET A-B) 


U.S.A.: SHARP ELECTRONICS CORPORATION 
10 Sharp Plaza, Paramus, New Jersey 07652 Tel: (201) 599-3750 


Electronic Components Division 


EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 


Sonninstrasse 3, 2000 Hamburg 1, F.R. Germany Tel: (040) 23775-286 


Electronic Components Dept. 
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Memorable 
field 
Strength 
Measurement 
trom 

Annitsu 


ML428A Interference/ 

Field Strength Meter, 
ML521/522 Portable 
Measuring Receiver 

Don’t be fooled by the small 
size of these signal strength 
monitors. Both are highly accu- 
rate, thanks to the latest in IC 
technology. And both feature 
something extra: a “brain” that 
actually remembers dozens of 
often-used frequency settings. 
Our sensitive ML428A zeros in 
on any signal from 10kHz to 
30MHz, and its memory stores 
up to 50 frequencies for you. A 
built-in microprocessor handles 
level calibration and attenuation 


automatically, so readout of field 


strength is direct. This little 
marvel even measures interfer- 
ence signals, as per CISPR 
specifications. It’s got GPIB for 
automatic measurement, and a 





HdA 
Op Antenna 





DC supply for the field. 

For the optimum in memory- 
making communications moni- 
tors, you can choose the ML521 
(25—300MHz) or the ML522 
(300—1000MHz). Featuring 
storage of 100 frequencies, 
pushbutton tuning, and auto- 
matic level calibration, these 
featherweight receivers are 
ready to go— anywhere. 

Want more details on this 
memorable lineup? Contact 
Anritsu today. 


MONEE 


Neat 





Anritsu 


ANRITSU ELECTRIC CO., LTD. 10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan Phone: (03) 446-1111/Telex: 0-242-2353 ANRITSU ELETRONICA S.A. Av. Passos, 91-Sobrelojas 204/205-Centro, 
20.051-Rio de Janeiro-RJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR ANRITSU AMERICA, INC. 128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 


ANRITSU EUROPE LIMITED Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: ( 


Dusseldorf 1, F.R. Germany Phone: (0211) 682424 Telex: 8584904 


Circle 902 on reader service card 


STD0582) 418853 Telex: 826750 ANRSEU G ANRITSU ELEKTRONIK GmbH Uhlandstrasse 9, 4000 


